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THE TNFI,UffICE OF STR.åINS A}TÐ DIETASS FAÍS ON FATTT

ÅcID eomPosIrIoN oF Ecc rol,Ke åDrFosE

fISSUE ÆlrD OVA OF CHICK$IS

by

Su Eoon Ghoo

.Ar¡ experl¡¡ent rras csnd.ueted. to stuQy the effeete

of stralns a¡¡d. breed.s of chlokens and ðletary fe,ts on fatüy

aeld conposlff.on of ege; yolk, ed.lpose Ëlssue a¡ld. l¡n¡Eature

ovâo The effecüs on feed. effloS.eney and. egg prod.uctlon were

also obsewed.. A eonpLete faoÈorla1 eleslgn was used, lxr

¡chloh three rattsn treaËments (Low-faË 
" LVft soybean o11

and 1l+l rapeseed. o11) !Íere fed. to eaeh of three stralns of
hen for sl.x months,

ïn generaLe hens fed. a hlgh-fat ratton ate Less

feed. than hens fed, a low-faË ratlonu llhe relatlve d.ecrease

ln feeê consumptlon ¡oas proportlo¡ral to the energl¡ d.enslty

of Èhe ratlon" Feed.lng soybean o11 ln ühe ratLon had. Llttle
or no effeot on the üofal quantlüy of eggs prod.ueed. per hen

d.ay" However, hens feè the Low-fat d.Let prod.ueed. Eore eggs

fhar¡ hens feð the eoybean olL d!"et, but the eggs were snaller
ln s1ze, Feed.lng rapeseed. o11 (ft+fr) d.epressed. feed lntake

of hensr reduced. feed. effleLencyo red.uoed. egg prod.uetlon
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tlt
and d.eereased. egg sf.ze ln eomparlson nlth feed.lng soybean.

oLL. As fhe experlment progressed., feed. efflol,ency end. egg

prod.ueülon d.eereased. whlLe yolk slze arrd egg slze lnoreased.

on all ratlon üreatmenüs"

The lneluslon of Lltft soybean o11 or rapeseed. oLl

caused. appreolabLe changes ln the fatty aeld. conaposltlon of
egg yoIk, lmrnaüule eva and. ad.lpose Èlssuêo In eomparLson

to the low-fat treatnentn leveJ. of llnoLelc acld. !n ühe

tlssues lnereased. narked.ly and. thaü of llnoLente a.eLd mod.er-

ateLy ¡çhen soybeen olL wae fed.. Inereases ln olelo ancl 11n-

olent e aeld.s of tlssues were aeoompanX.ed by a d.eerease ln
oleto seld.,

Straln end. bneed. d.lfferenoes were noted. for G15r

Clg, C1g:1, Clgr2 and QZZ'L contente of egg yoLku for C16,s

OLgr1r etg,3 *td QZA'L eontents of ad.lpose tlssue and. for
QL6u Cl,gu Glg, Z ürd an unLd.entlfled. fatty acld. ln ovan

These d.lfferenees among tlssu.es of vari.ous st,ralns suggests

that the csntrol of, faüty aeld. composltlon ln tlssues nay be

polygenLo ln nature. Dlfferences Ln fatty acld. eomposltlon

beË¡ueen PearLettes and. Shaver vEhLch had. WfúÈe Leghorra

parentage, were less then d.lfferenoes between these two and.

OLarks ¡uhleh was entlrely of meat orlgl"no

Å11 the fatty acf.d.s ln d.eveloptng ovâe exeept an

unld.enftfled, fatty acf.d., were altered. slgnlfLeantly by the
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dlefary fats. However, the nagnt"tud.e of effeots of these

d.letary fats on fatty acld. composLtlon of d.eveloplng ova

were not as greaË as ühose obserned. ln the oase of matr¡¡e

egg yoJ.k" The resnlte of thls stud.y f.nd.lcaüe t}nert. fatty
acld.s ln ova a¡e probably d.ert ved. selecülve1y from ad.lpose

tLssue cLurlag earl"y d.everopment buts âs the ova grow largeru

they beeone more d.epend.ent on fatty acld.s of lumed.late

d.letary f,at as lt ls asslnf.lated. and. d.lrected. to the more

aatLvely a.nd. rapld.J"y growtng ova approachtng; nnaturtüy.
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INTNODUCgION

Fats a¡e the rtehest sourçe of d.f.eüa¡? energTslntenslve researeh sn the use of fate fon thc p'rpose ofprovld'lns dletasy energy ln porrlür¡r ratf.ona ¡raa etf.nulete¿by Ëhe suspr'us of, fats ln the world. narket *urtng the paet15 years' Most of the researeh l¡as been eonduoted toevaluete the uee of verloue fat soureea as ¡rattoa lngrerllentets lnprove raËe and Effleleney of prod.uetl0n of, poutrtzlr neatand' egge. Becentlyu attenüåon has bscn foer¡ee* on d.eteruqr.¡l&nsthe lnfr'uenee of, dletary f,ate on the fatty acld. eonposf.Ël0aof egg yolk and, depot fat.
eonsi.*erable laformaÈf.on has been gathered, oorl*ee¡ntng ühe lnfluense of d.leùazl fat on the fattg aoi.d, o@E-poslflon of egg yolk and. d.epot faù. Eowever, lltt*e infor_naÈton Ls avel,lable abor¡t the va¡taülsn ¡ñteh nay exåst d.ueÈo genetle dtfferenees 0f ehtekens, ür,.th regard. to fatÈyaold' eomposr.Èf.on of egg fat a¡rd adLpose &*ssue" rn add.1t10n,tr'Ëtle x's ¡moîw' about the lnfluen@e ¡v?¡lerr genet'o dtrf,fereneesof btrd,s tsaJr eae¡rü o¡a tbe efftelen@y wl.ttÀ vrtrleh var!.ouedtretary fatty eetd.s are ut3.Iized..

It sqas Èhe obJecÈ*ve sf, thte eËudy bo exa¡nLae Èhevaæ'at'0n lra fatty ao'* eonl¡osttl'n d.ue to geneË'e dåfferenseabeb¡yeen and ¡Et,Èhtn three stralns of hens and, to tnvestlgeÈe



2
fhe lnf].uence of d.tretary

Án attenpt was

the effecüs of
also Ead.e

fat on thls respecü ln growlhg ov&,o

Ëo obtaLn further lnfornatlon on
d.l.etaqtr rapeseed. ol.I ar¡d. soybean sIl on the

fetüy aeld. con¡rcslttron ln maüure egg a¡d depot fat" The
experlnnent was d.esf.gned eo ttrat a¡r evah¡atlo¡r eould be mad.e

of any posstble lntera,otl.ons between raüf"on, streln and age
(perlod), wtrleh nay heve nodlfle¿ ühe tnd.ependent effeoËs"
rn ad'd.lÈ1on, observatrons on feed. eonsunptroa, feed. effr-
ej'eney, egg prod.ueüi.on and. si"ze of eggs as related. Ëo stra!.ns
sr¡d ra8lon ûreaüments were nad.e.



REITTEW OF IJTENATUBE

strnthee's a¡rd tntereonverslsn of fat le belåevecto oeeur *n Èhe a¡¡lual bod'y" Eowever, onl' llnltec. ¡sorkhas been d.one wlth Folyunsaturated. fatty aeld.s ln thls re_spect" Relser (1g5oa) fed, hens a f,fat-free d,let, a¡rd observed,ehanges tn egg yolk f,at. He found. ühat the fattl aeld.sIcosseseÍng fxve ar¡d. s'x double bond d.fsappeared from Ëheglyeert de e¡rd. ÞhoephoJ.lptA fraetious of the yolk afËerfour arrd ef-ght weeks, respecÈtvelyn The tvyog three and.f,our d.oubl,e bsnd, fatty aej"d,s d.eoreased very slowlyu unËj.L16 üo 25ß ot thelr eontrol r.ever. ¡ses atÈalned. ¡clthln r.¿+¡seeks after feed,!.ng. ï,then forrr per oent çottonseed, o11(repyessnting Èhe add.lülon of ltnolel.s aetd.) ¡sas added tothe Ffat-free dletn, the slx double bond aetd. ln Èhe yolkvar¡lshed at the same ü'ne as 
'n 

the sfat-free d.*etr,, butfatty aeld.s w'th threeg four or flve d.oubtre bonds deeltned.to a nf.ntur¡¡m after t¡so weeks" Tt¡e t¡co d.ouble bonds aeåd.re@lne* ,aoha'ged,, rhls lllustrated. that hens cecrnotsrntheslze threee foutro fr"ve a'd sf.x double bond.e faÈtyacl.ds from rrora-faÈ precursCIrae but ca¡r syrxthesf.ze thesefaüüy aelds (exeepË sår d.ouble bonds aeld) from olei.o or
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llnolelo ecld.s"

rn growr.ng chrckse r.t has been shovm that ühe ln-
gesülon of llnolelc acld. resulÈed. ln the d.el¡osltlon of
arachLd.onle acld. a'd a' unldentrfred. fatty actd. wrth frve
d.oubl-e bond.s, but not Llnorenlc acid Ln ühe ad.lï¡ose tlssue;
¡shue the lngesÈl.on of llnoLenlo aeld. resurted. ln the d.epo_

s1Ë10a of fatty acld. wlüh slx d.ouble bond.s (Relser, lg5ob) 
"In a Later stud.yu Relser (fgSf) presented. evl.ence ühat ln

layine hens lrnorer.c acrd. was noÈ eonverted. to lrnotenr.e or
Ëhe elx d.oubLe bonds fatty aeld., but that the ad.d.lülon of
llnoletc aeLd. üo the ratlon resulted. ln an xnorease 1n rln_
oLele and araohtd'onle acld.s and. an unld.eretlfLed ff.ve d.oubLe
bond.s fatty asi.d of egg yor.k J.f.pld." supplenenÈatron of
Llnolenle aeld read. üo the changes of err. polyr¡r-rEatr¡rated.

fatüy actd.s having two ts srx d.oubLe bond.s. Feed.lng ltn-
oLenlc acLd. to hens thet had been f,ed a nfat-free ratlon*
provld.ed. fr¡rther evld.enee that a ¡aecha¡rlsn waa present
ln the hen whf.eh raprd.r.y eonverts r.rnorenrc aerd. üo r.esser
a¡¡d. aore h1ghLy unsatr¡rated. fatty aetds. NeuËra} fat of
egg yolk from hens fed a nfat-free d.Leto eontalned. only
about one per cent ltnorenre actd. as co'llared. to r.&,À+F tn
yolk of hens fed. a eüock ratlon ¡vtrlclr eontalr¡ed. fat" stnse
fhÍ's fatty aeld' ¡qas not suppl1e¿ ln the ratton fotr over
one year tn tlre f,o¡cner oases 1Ë must heve been synthe_
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slzed. by ühe hens. Apparenüly, laylng hens on a nfaü-free

reülons can syaüheslze a ¡nln1nr¡m amount of r¡nsaür¡rated.

fatty aelde to u,eet thelr requlrements"

Ohoudhury and. Belser (L959) lneluded. ühree levets
of llnoLelo aatd ß"55fin ?"Sfl ot L5ftl tn a stock dteü¡ end.

fed. the ratlon to hens" lhey fot¡nd Èhat llnolenlc acld.

l'evel of trlelÍeerLd.es ln the yolk was not lnfluenced. by

levels of dlcta¡y llnolelc aold. above O.55fi, exoept for e

sI,lehü translenË lnorease ln l3.noLenl.o aeLð ¡ryhen E}¡¡e L\fr
leveL sf ltnolef.c acf.ð was fed." The authore feLt thaü thls
tenpora¡y Lncrease ¡qas probably d.ue to the oeeu:eronoe of an

Lnter¡aedtate prod.uot 1n araehLd.onle acld. ey¡ltheEtreu sueh

as 6, 9n L2 oetad.eeatrlenolo" The eoneüant eonoentratlon

sf llnolenLe ac!.d, ln the egg yolk trt gl.yoerLd.eo substantLaüed.

the f,acü that Llnolen!,e aeld. ls not prod.uced. frsm llnolerc
aeld. by the hens" tlhen 0"55fr or ?.Sfr L!.noletc acld. wss

fed., llnolelo aeLd. eonüent of tha yolk !.nereasecl fro¡n l0 to
30ft, but no fu¡ther lnorease was obtalned. ¡shen a hlgher

Level of llnoleÍ.s aeld, ¡qas ådd.ed. to the ratlono Followt ng

the tngestf.on of di.ets eonüal.nlng ?.9íl tr.lnolete aeå.d., the

ereehld.onie aeld LevEx of trf.g3.yeerld.es lnLÈlalLy ehanged.

frsn O"Sfr to e nsxf.mr¡n of truo per eent a¡,rd, then d.ropped. to
the orf.gl.nel l"eveL efter flve eggs were lar.ê. lhle wae

aü$rlbuted to the ltnlted abtl,lty of hene üo LnoorporaËe
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d.Lete¡y llnolele aeld. lnto yolk trlglycerld.ese and. also a

homeoetatle necha¡¡lsu whloh controls the Llnlte of po].y-

unsaÈurated, fatty aold.s d.eBosited. ln the egg"

Fleher and. Levell1e (lg5?, u worklng lrlth hens fed.

a semt-synthetlc d.let esnüalnlng eorn o11, for¡nd. e reLatlve-
Ly J.ow level" of Llno].enle acld. nn egg yo1k ühån Èhat of
llnseed. oLl ratxon" Ee stated. that hens ca¡srot synthesl"ze

LlnoJ-enlc acld., but r¡nd.er pracüi.ea1 sltuatl.ons obüaln t t
from the resld.ual ot l" ln the soybea¡r meal portl.on of a

pracüleaL ratlon" Slnce ln thls experlment the hens were

fed ühe seml-synthette ratlon for onLy one ¡seeku they oou1d.

have drawa the Ll"nolei"e aeld. fr.on d.epot fats f,or d.eposltlon

ln egg yolk feü.

Feå.genbaun and. Flsher (Lgsgl , Ln an atÈenpt Èo

esfabLl.sh the souree of fatty acld. ln eggs fron hens re-
eeLv!.ng a nfat-free d.LeË8, showed. that slnee ühere were

f.nsufftelent polyr¡nsstt¡raüed. fatüy aotd.s Lngested. to ae-

counf for the amounf d.eposlted. ln the yoLk, tt was evld.ent

that the hens se1eotlvely d.rew upon thef"r borty fet for the

produetlon of egg fato Und.er noruaL eond.l.ülons, the psly*

r¡nsaturated. fatËy acld.s are not synthesLzed. a¡¡d. appear ôo be

tra¡¡sferred d.lreetly fron the d.Let,

Early f.nvesttgatf.sns nad.e by erulekshentc (193t+)

showed. thaü hens on nftsh meel-freer and. henpseed. oll
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ratlons contatnlry 2"3f, anÃ 29"5F et,h;et exireetr respeetlve-

ly¡ lald norna1 egg wlüh rcepect üo charaoterl,stle of ühe

ll,pld.s" Coneelvably, hens reoetvlng a low-fat (ftsn neaL-

free) atet obtalned. a oonsld.e¡ab1e proportlon of the nornaL

egg fat through blosynthesls from non-faf eonsfttuents of

ühe feed. rather thaE¡ by d.lreet asslmllaülon of fats" IIow-

ever, å.f ad.equafe d.letary faüs were EuBpl.3.ed, the hens

utlltzed. lngested. fat for dllreet cleposltlon of egg fat.

lfhe Inf1uencc of Dleta¡y FaË ot¡ Esa To1k Llpld.s

Ether extraot of f,resh yolh !.s about !0 to 32ft

of fhe totaL yo1k wef"ghÈ ar¡d. ¡renatns rel"atlvely oonsta¡rt'

Iloweverr the vartous fat eomponeRts of the üotal llBld.su

parüleulartry phosphol"t.pld.e are var3.ab]"e (ltansofa, L99Lg

Beare .99 al" 1961).

tlelnnen $956) elat ned, thst nearly all egg yoJ,k

l-lptd.s ere bor¡nd. to proteln, Dv'a¡rs and Bend.eeer (1961)

presented. evld.ence that egg yo].k contalns two llpoproteln
eomplexesu llBovl"teJ.1.f.n and. 1,l¡¡ovltelLenln" Ehey a.lso

sho¡sed. that lLpovtüeL1tn eou,prleed 6"8fi ot tstal egg yotrk

LtpLde whtLe llpovltell"enl.n eonprleel 93"2ø" I..i,pld.e of
1"[pov1tellf.n were nestS"y flrnly bound.u ¡shtl-e those of
llpovlteLlentrn were looseJ.y bound."

Pri.vEtt et aIç- {L9621 enpl,syed. thtn layer ohrona-
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tograpl,rÍ for the analysls of tbe neJor egg yolk J.tpld.se

a¡rct for¡nð the followlng fraetLons¡ 5"2fi eholeeterol¡

65.5F trtglyoerLd.ese 28ðft BhoeBhollplds and. traces sf
cho].ester'¡¡l esters" A.lso, these ¡lorkere separated egg

yo]"k ltpld.s lnto neutral Llpf.d.s and. phosphollpld.s. The

neutraL l,f.ptrls fractlon was fu¡ther f¡eotlonaüed. by

moLeouLer d.trstllLatton lnto ür!.gLycert d.es (6t+"2ß) and. a

nf"nor eonstLtuent fraoüton ooneletlag of eholesterolu

lfhe phospholf.pld.s $ere fractloneüed. by column olrro¡natogranhÍ

f.nto eephalln U+"?fr\, leclth!.n (22"9fi) and. a strsLL anor¡nt

of an unLdenttff.ed. fat comBonent (2.5fi1" s!.nlIar lnfor-
natton wae al,so obtalned. by ehen g9 al' (1965).

The oomponent fatty a,el.d.s ln egg yo]"i{ L3.pLðs

wete tnvestlgatedl by MaoI,ea¡r (1918) and. Need.han (1931).

In general.r the fetty aså.d. compoelülon of egg-]'eolthtrn was

palultte t 28.5fia stearLo, Ll+fr; ol'elo¡ Tft; and Llnole1o,

âl+f,. Levene and. BoIf (l9zz) a¡n¿ Eatakeyama (fg¡o) re-
psrted. the preeenoe of polyunsafurated fatty aclelsS r-raneJ,yu

srachldonlc anð llnolelE acf.ds" Grossfeld. (19¡g) observed.

that egg fat contatned 5"1f unsanonlflable naterlaL er¡d

90"?fi nlxeè fatty acld.se 1n w?rleh the oonposlülon of fatty
aLde were ae folS.oTrse eteerle, 2"2fâ palnlü1e,e 32"1+fe

olete s l+/rþ"2fr a¡rct Lf.nolele, 3.2ß.

Crulekshenl (193t1) oonducted a senLes of experl-
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Eents Ln ¡qïrleb the effeot of d.lefarlf fat on egg yoJ.k was

studled. ln d.etaf.l. A hlgh level QAfil of supplemental

fats repreaentlng wld.e d.lff,erenoes ln faüty acld. conpo-

sttlon were used.n She found. thet tbe lod.lne value of egg

ltpLd.s from hens fed. hempseed. o11 tncreased. süeadlIy from

8¿+ to L27"2 ¡rlühln 16 daysr e¡rd. then renalned. eonstant.

I'lhen hlshly saturateê ¡nutton fsü was fed., there ¡yas Ilttle
effeef on the lod.l"ne value of yolk Llpld.s" Inereases f.n

d.egree sf r¡nsatu¡atlon of yoXk llpld.s lrere aeeompa¡rLecl by

d.eereaees 1n pereenfage of satr¡¡ateè fatty aetd of egg fat.
lqlhen a hempseeð o11 d.Let possesstng e hlgh eoncentratå.on

of ucrsaturated. faÈty açl.d.s and. proûeln vEas fed., the l"od.Lnc

val,ue was hlghest, ar¡ê the peroenüage of satr¡rateð faüty

aef.d.s was Lo¡rest" In eontrast, a hlgh earbohyd-rate, henp-

seed. ol"L raülon reeulted. ln a red.uotlon of u¡rsaÈr¡ratlone

a¡rd. a sLlght rlse ln the LeveL of saturated. fatty ael.d.so

She concLud.ecl that fhe d.egree of unsaturaflon and. the pro-

portlon of the componeat faÐüy acld.s rÍere nocllfleê by un-

satu¡ated faËty aol.ds and. thaf f.ngesfed. saturated. fat'ty

acld.s haê reLatlvely llttle effeot on the normal fatty ae1.d.s

composltå,on of egg fat,
Rtemenselrneld.er eË al, (1938) nad.e a sÈud.y of

yol"k Llplès wlth hens fed. two per eent cod. lf.ver o3.L and.

flsh meaL (nfefr leve1 of e ,, unsatu¡ated fatty aef.d.) o Ttrey
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fo¡¡nd that the fatty acld. compoeltlon of egg yoLk gl.yeerld.es

resembled that of the depot fato Goncurrentlyn Èhe phospho-

l,!.pld. conüalned. a somewhaü hteh 1evel of satr¡¡ated. aeld. to-
gether ¡rlth a consld.erabre anor¡nt or e22 (eLupansd.ontc)

aeLd. ¡vhleh only appeared. ln üraces Ln the glycerld.es"

Fj.sher and. Leveille (LgS?) reported. ühat l1nseed.

olL prod.uced. a d.lstlnaü tncrease ln l,lnorenle acld. eontent
of egg fatr ¡vhereas wlth soybean andl saffrower ol1 raülonsr
onry lLnoletc aold. content was !.noreased., even ühough soy-
bean olL conüalned. seven to elght per cent of llnolenLo
acid.' Feed.Í.ng safflower oil resulted, ln the largesü f.n-
oreaae ln llnoLeLe aoLd. contenÈ of egg fatu although feed.-

lag both llnseed. end. soybean otl- d.oubled. the egg fat lln-
olele aef.d. Level. tal}o¡r had. ns eff,est on the soncen-

tratlon of these t¡vs esseatr.al fatty acLd.s ln the egg yolk,
Eorltek ar¡d. O0NelL (1959) fed. hens, for et"eht

¡veeks¡ a ratlon eontalnlng L!fi swt safflo¡çer eeed. oll
whleh, ln tr¡:s¡r, contaf.nea 6ofi l"lnolelc acld.n and obüaåned.

nearly a sf.xfold. Lncreaee !.n the Llnsret e aeld. osntent
(5.65 to 30.40) of egg fe,t. fhe lncrease ln Llnolele
aeld. was largery at the exllerìse of the oleLc acld. ¡rtr!.eh

d.eeLLned. by abouü half (fron l+9"9 þo ZBø'r" ehen .gg aI"
ß965, sonflrned. tlrese obsematlons wxth later ex¡rerlmentsu
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I{heeler É gtc ftg5ù eonpareilthe totaL lLpld's

of egg; yolk from hens fed ðlets oontalnlng 5¡ 10, L5E

ZZ"Z or jOfr safflower eeeð ot L; 22.2 ot 30fr llnseed. of,1;

and. l0l eottonseed.¡ eo¡:n or soybeea o11 ¡flth thsse Prod'ueed'

by hene fed. a stoek ratlon. Ïhey obse:rvecl that the 11n-

ole!.o aotd. eontent of eggs fron hens fett saf,flo¡rer o11 or

eottonseed. o11 (no l:lnoLele aolè) was spproxl'natetry Plo-

portlonel to the LeveL of Lt¡ro[e!.e eotd. tn the d.t et' In

the oaee of hene fed ðtets eontalning lfnolenle acLd. as

suppLå.ed. by eorn, Eoybean or llnseed. of,]-, l!.aolele actd.

was not d.eposLted. å.n eggs as effå'etenÈ].y as å'n eggs of

hens feð eafflowe¡r ol.1 or @ottonse€d. otl.o Th!"s !r&s es-

oribed. to an antagontsüle effeet of llnolenlc aold. on

lneorporetlsn of lLnoLele aetrd. !.nto yolk fat" In alL the

eltets teeted.¡ etoept the llneeeel otl" dtet, an ånorease [n

Lf.nolele aetd, waa esconpay¡led. by a corre6pond.tng d.eereaee

3.n oLe3.e a.nd. pc]'nlüoIele aotê. OaIy wlren an extrenely

htgh leve1 of 1t'noletr e aeid' U+Ûf,'/. was obüalned f'n the yoxk

lcas a sl"!.ghÈ d.eerease [n paln[tle aofd sbserseê' Ht th ,

the L1ngssd. oL]. d.le8c the lnerease l"n Ï¡olyuneaÈurated.

faËÈy aold.e wêa å.asoelaüeet wå.bh s d.eereese Xn bobh sl.ej.eg

pelultole5.o ead. palnttS.c aef"cls" S€earte aeld. renstned.

r¡nehanged. i,n all the d.lffereat dtebs. In raÈsr 5.t has been

shown that the convetrslon of LlnoLelo actd. Ûo araehttlonl'e
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aold. tn ad.lpose tLssue ls parülafIy lnlrlblted by ðletary

llnolelc acLd. ln ad.l,pose tleeue (Mohrhauer a¡rd. Eolnqrt¡

Lg63E.l "

Ske1lon g!, eI. (19621 lnvesttgatedl. the ].lp1d.

eomBosl.tlon of egg yo}k fron hens fed. a sunfLower seed

o11 (te æ lífilp oR rnaS.ze o11 d.tets. Ehts was eontlered.

!st8h Ëhat of ÍoXk lf.ptrd.e from a eontrol" (low-fat) group.

lltre d,ate exhlbl.teô a slentflearrt fall, ln olete aold

(td+ to 3t¡;ft'l and. a¡r tnoreaee !.n lf.nslele (lo to àt+fi, and.

sÈearf.e acÍ.d. ln yolJr 1lpLd.E fron lron-oo¡rtrs]. ratloÍtËø

EVane ^É el* (1960) supX¡l"enented. eottonseetl o1l,

(2"5f,, or varlous fraetlons (0.3 Eo Z"Lft) of eottonseed.

oÍ.L to Laytng hens o aåd. fowrd!. that there eraa no €Feat

lnfluenoe on the eonposltlon of egg yoLk l-lB1.d.sr except'

ühaü they oontalned. a htrgher ooneenüraËlon of stearlo

ac!.d. then d.td. d.letary 11p1ês" Therefore, they felt that

eupplementlng the dj.et wl.th fats ðld. not etreatly alter
the oomposttlon of fatty acld.s tn the egg yolk llptd.s,

r¡nLess extremeJ.y hlsh leveLs of fat were used." Later on,

the sa¡ne workers (Evans Êg gÅ- L961) fourld. Ëhat eggs fron

hens fed. ühe ratLon er¡pplenonted. wlth e3.thes 2"5fi erud.e

eotÐonseed. or 0"67fi StereulLa foetLåa seed. o11, had. ln-
oreasLng protr¡orti.ons of stea¡1e and. LLnoLef.e aetd.sr aztd.

a d.ecreaslng level" of olele aetd.. flee Lnore&se Ln stearle
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acld. leveL d.ue to the above treatnents was postulafed. as

belng d.ue to a stlnuJ.atloa of selectlve transfer of stearlc

aeLd. to egg yolk anð/or lncreasecl fornatlon of süearlc aold.

from fat or non-fat souroese

In a subsequent stud.yo Evans et aI. (].g6l) con-

clud.ed. that the actlve agent ln coftonseed. or Stereu].la

foetld.a oXl- upset the nornal synthests of fatty aold.s ln
hense and. caused. for¡natlon of hlgh concentratlon of stearlc

acld. ln the Solkr regard.less sf whether the eource of
fatty aeld. vras from earbohyd.rates or other faüs sueh as

sorn o11 or o1lve olLu As a drole, thelr data Lnd.leate

tha,t the eomposltlon of egg yoJ-k llpld. vras not always a

slnpLe refLeotlon of the d.l"etarÍ fatty acld. eomBonents,

although ln mosü !.nstances, lt was sLlghtly nod1.fi.ed. by

d.letary faûu

In raüs, the mod.l,flcatLon of fatty aold. aon-

poslflon of ullk fat by the fat lngested. by the moüher

has been we].l d.ocr¡mented. (Beare gÞ, al. 1961) " They showed.

that ¡shen rats were fed. a low-fat ratlon, ühey seereted.

pred.o¡of.nantly saturated fatty aof.d. (Cf6 ) fn nllku where-

as a prepond.erar¡t eoneentratlon of G16"2 anè Clgr' ap-

peared. ln ühe nllk when corn oLl sr nlxture of Lard. and

ollve oLl" was fed., respectLvely. Bats fed. rapeseed. otL se-

creted. nll"k fat eontalnlng eLeosenoLe and. eruole aold.s but
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at lesser concenüratlon than ln the orlg|reaL ol1. In

another reporü, Beare (1961) noted. that ratso wh!.eh had.

been gtven eruolc asld for several generaülsns seoreted.

nlLk contalnlng somelühat less thsn haLf ühe a¡nount of the

erue!.o acld. prod.uced by the lnttlaL generatlon" Thus, 1t

appears ühat over long perLod.s of tlne there was so&e

adapbatlon ln utllLzatlon of erucLc acld."

rossor¡ and. CIhal"koff (1958) lnJected trLpal¡oltln-

1-C14 a¡rd. ootoasoate-1-C1t+ !.ntravenously a¡d. observed. these

LabelLed. fatty eeld.s Ln mlLk" In thelr stud.y, shorter clratn

satr¡¡ated. faüty aeld.sg whlch were abse¡at ln the d.i"ete were

present Ln oonsld.erabLe a.Bount ln nLlk fat' They suggested.

that except ln the ease of low-fat dtets, the ¡o!|k fatty

ac1d. pattern reflected that of èletary fat"

Effect of DletatrtrL*Eab-on Ad.l"pose llsstlg
Ihe effect of dletary fat on the composLülon of

d.epot fat Ln the ehleken has been stuclled. by several ln-

vesËlgatorso In most lnstancesu lt has been d.emonsÈrated.

that d.letary f,at exerts a narked. effect on the eomposlflon

of d.epot faÈ (Chon¡rszy¡q' L95fi Coppock .gh aÅ* L962) "

Crul"eksha¡,rk ßnl+l observed. the toðlne vaLue of varlous

tlssues (sktn, museLe, ad.Lpose tlssue) of hense a¡d. found.

thaü these tlssuee appeared. to be u¡rtform ln fatty øcld.
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Gouposlülon. Ind.lvlèualsr howevern varled. ellghtly tn rate

anð d.egree of responge üo change ln d'let"

Íhe BWs!.oLogleaL cond.lt!.on of the b3"rd. (taytnst

non-laylng or brood.t ng) as wel,l as the eapael.ty for food.

consumpülon, seens ts lnfluenee Ëhe depot faü" Nomallyt

d.epst fat appears to be narkedly lnfluenscd. by ùhe fatfy

aold.s lngesüed., !,rrespeetlve of ühelr d.egree of satr¡ratlon"

It was elso shown thet setr¡ratlon took plaee more sLowly

than unsatr¡raûLonn boüh dur!.ng the prod.ueü!.on of a utore

satr.¡raüed. faü than nomaL, a¡d. d.rrrlng the prccluetlon of

normal fat fron an abnomal,Ly r¡¡lsatr¡¡ated. ollsa Slaee

var!.oug f,aetorss Bu@h as peLatabtl"lty or rat!.o of fat to

ce"rbohydrates ln the d.t ete may prod.u@e thle effeetu lt

need. noü neoessarf,ly neen that the hens seleeted. the un-

eatr¡¡ated. fatty asld.s nore read.lly ühan sattgated. fatty

acl.d.s,

sell and. Eod.geon (1962) observcd. that adtr psse

t!"esue of ehlekg reoetvlng a¡tual talLow refleetecl the re-

Letlvely hf.gh süearle-o1eLe ac!.d.s a¡¡d. low 1tnol'elo acld.

content of the d.let" tJhea the d.let was EuppLenentcd. wlth

etgbt per eeat soybee,n or sunflower seed. o11r €hey found.

a d.i"stlne'Þ d.eerease Í.n the pa]-¡ni.tlo- palnltoleïe eeld

leveL of the ad.lpose tlseue wLth a slnultaneous Ínerease

ln Llnolete acÍ.d.n Chleks reeelvlng d.letary rapeseed. otl
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sembl,ed. that of Þoðy fat (Ingull g! a1", L9591" EVans gþ

al. (19621 fat lecl to sbtaln a e!,gnlfLeanü ehange Ln fatty
aeld. eonpssl.tl.sn of ad.lpose tlesue ln hLs er¡rerlmentr anrl

the faüty asf.d. d.1sürtbuûlon ln d.epst f,at ¡cas lnüc¡ned.lafe

between that Ln B1asma anð In the d.leto ÍIhey süated that

most of the d.!.etary fet nay have been cleposf.ted. ln ad.l-

pose stores before 1ü ¡sae alüered. 3.n fhe i!.lvero

I{aehl,tn anè Gor{on ßg6Z) obeemed that hens

feå pr¡rlfled. d.lete eontaLnlng et ühet Iífr hyèrogenated. eoce*

nut of.L or saff,lower o1"1r foLl"owed a ohange tn the fatüy

aetrð eonpoef.tlon of Llver arrð heartu wtrteh was e!.¡al.Iar to

thst observed. ln the your¡g growlng ohf.eks, Ífhese changes

were d.epend.er¡È t¡Iron anê refleoËed. the eonposlülon of, the

fat eoneumed." Eo¡veveru ln ohteke, tngeetloa of CIgrA lt-
creased. AZOrt+ eonüent ln these t!.ssueE (l{aohlln and. Gord.ont

L961), ¡shereae ln hens GAO'þ sras noü affeeted by hlgh or

Lor leveL of clÍ.eta¡y Clgr, aold.. lÎh1s ¡uouLd. Eeata that

QZgr¡, Ir the 11p!.d. has a sLower tursrover rafe than sho¡ter

chal.n aetd.s (Clgs,) Ln hens0 tlssues as eompared. to that

of ehleks, sr that hcns have J.arge reaerves of Ctgr, ln
ad.l"poee tl.ssuee wh3.oh Ls enough to provf.d.e for the es¡¡-

verslon of Crnr4 lrhen rr€@essârtro

Gouoh gþ aL" (196t1) oond.ueted. en S.nvestlgatlon

wl.th hens fed. a þasaJ' raülon supplenented. wtth LÙfi eom,
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olL, lard. or hyd.rogenated cooonut o1L, each aü thc e¡¡pense

of cerelosÊ ln thc basaL d.let. {thelr results Ind.!.eefed

that abdonlvraL adlpose tlssuc tend.cd. to raplèIy apBroeoh

the d.cgree of saturatlon of the d.leta¡ry fat" llhesE re-

searohers reported. ühat absorbed. exeesa fat was ðepoElted.

ln thc abdoninal ed.tpose tl"ssue wlth e mlnl"num of, ohe¡¡ge¡

wlrereae ln othcr tl,ssue¡ BII etto¡opË ¡ras nad.e by the hEn to

netntaf.n a llpld. ¡shteh wias eore oharaetert'stte of the

speo3.es so far as fatty actrd. oo¡lpoeltlon ¡uas eonoetr¡ed..

CarroLl (1965)n after I perusaL of tbe Ilüeratnret

etated. thst ln Lo¡cer fo¡ens of evrtnal 3'!'fe (rtsn) the de-

X¡osltlon of, ctletary fat 1n ttssue fa8 was relatf.veJ.y

stralght* forwarct and. end.ogenous ey&thesls played' only a

nlnor ro].e ln ðeterul¡rlng the fatty aeld. eonposLtlon of

the d.opot faü. In hlghly evoluted. anf.rnaLE, end.ogenoua

sruthee!"e frou ¡3or1-f,at preeursore besomea lnctre ínporfanË

a¡rd. was large].y responsl.bLe for the faüËy aold. eomposltlon

of d.epst fatu long-e1*1n saür¡rateil faüüy aelêe (C15 anct

Cf g ) are normally fomed. fron shsrt*ehain preeürsore e The

naJor nonounsaturated. aotd.s (Cfe ¡I d Afgrf) appear to

be formed. lareely fron Cf6 end 0U6 reepeetl.vely. Moreovert

1ü hae been sho¡m thet the d'eerease 1n d'egree of, eaÈuraülon

of fatty asld.s resìrlt from the f.nsertå.on of ed.d.1tlonel

d.ouble bond.e bet¡ueen the earboryl ggoup anel the exl'stÍ.ng
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d.ouble bond.e' Dletary feü also seems to BlaS a part f.n ühe

ree¡1latlon sf blosynthesle of fEt ln the bodÍ, but lt d'oes

not seem to have a speelfle effeet (nf f:- .gg eb L958, "

Iolk ancl å4lBp¡æ¡-S;[ssue

Llttle lnforuatson 1s avellable about the Senetle

dlfferenees among süralns and. breecl.s of ehlekens tn ss fa¡r

as fatty aeLd. oonpoeltlon of egg or body fet ls ooneerned'.

Eitwarils gþ al" (1960 ) fn the hope of seekgng lnfosmatlon

absuû genetlo lnflueneesn nsd.e a sr¡æTey of ehenleel eon-

etlüuente sf øgg fron eå.ght stralns of ohtoksÍLtso {[$ey

fot¡ncl tha€ the total" fat eonten$ of, @ggs verLed. anoug

sËralne fron about Wfr tor €he Corne}l Bsnd.on breed'o to

t+?ft tot the ûltrlte Plynouth Roek. 'llhere were illstl'nct

d.lff,erencee ln 3.od.lne value alnoltg stratns. ågoyave g!

aI" (L95?) ¿¡"4 not ftnd any slgnlfteant d.tfferences anong

breed.s of hen wl,üh respeet ts faü content of egg yolkr buü

observed. that per oent of yolk fat !.neroaseð wtth lnoreaee

Ln age of heng"

In a stutly of ftve süralne of ehLokens (repre-

senttng three breed.s) for fatty aeld. esnposå.t!.on of yolk

L1pLd.ee Eclward.s (196t1) for¡ncl that the relat3.ve a¡nor¡nt of

e'ertatn fatÈy actd.e (Cl6¡to olgr', Glgre and' C29r4) varted'
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anong stratns. Eo¡ryever, ühe d.lff,erences alnong etralns rÍere

ueually mueh less than thsse obserrred. anong ladlvlduel,s

¡rlthln a stratno

ohen e? al. ft965ì ueed. two stralns of hensS a

laylng type (9. Cn rchlte lieghonr) ana a neat type (årkansas

SLlver) to study possl,ble lnfLuenee of ctlfferent breed.s on

the fatty aelð eomposltlsn of egg 11p!,d. tn response to a
control ðtet as welL as d.t fferent d.leta¡.3r fats" {tlrey founcl

that the ctlfferences ln fatty actd. eoaposl'tton of yolk llpld.

extrå.btted by ûhe two èlfferent blrd types Ìlrere not always

the sane Ln each Lnd.tvld.uaL fractLon of the yolk llpld."

Suppleaenüatlon of the ratlon wlth ltneeed. o11 sr eooonuÈ

otl¡ had. ao lnf].uenee on the total fatty acld. of ühe eggg

from the t¡vo stralns, but phosphoLlpld.s and. glycerld.es d.ld

ètspley sone d.l.fferenoes reLaüed Èo ratlon treatments.

fhe sne].L cllfferenees beü¡reer¡, stralns observed. led. theee

workers to eonoLuöe thet verlatlon d.ue to thc breed. was of

relattvely ro!.nor S.nportanee wlth respeot to fatty aet d. oon-

poslttotr of the egg fat"



EXFEETUffTAI, PAgøÐUNE

lltrree etralns of oblokene¡ Pearletücs (Pe),

Shever (8h) a¡rð C1a¡ks (C1) r rhleh {rre GontsGrolal êgg pao-

ðuoüloa trybrld,er were seleeted. fsr thls strrdy. [he Pe

aad. Sh rere sf the llgbü egg tyÞe orlgtn anê the Gl ras of

heaW ueat ùypc orlgtn. One hunôreê @hteke f,rom eaeh

etralu rete hatohed, a¡d. reareè la thernsetatloally-e@nt¡o116û,

clcet¡l.oa1ly-hcated. batüerles, equlpped. rlth ntre flsors.
A oonpl'etc ohtek ste¡rùer rae feô üo all of the ohlotrs

untlL cl,aht $eêks of; qge. Shls d.leü was replaocd. þU a

eÐoÉng êlct and, f,eè to aÞout' 19 reeke of BB€o ltagU +d
¡ret¡er wer€ P¡ovlêed. 4 f{Þltu". ![he ohtro&s ïerrÊ vaoelnateô

at 'osc neeh end, twelyc reetse of age agalast ÞronEhltle.

ât flve moaühs of ager 30 rell-groïa pnll.cüe of eeoh süraln

rete ee]-coted,r and. ajl,I.ottcd ranÅon1y lnüo tbree gaoups¡

eaoh oonsleted. of I0 puLtr eüe f¡om eaoh of ühc Èhree etralne.

Shc pul!.ete we¡e plaserl lato lrrðlr!,dual @egcsr anil, fed, a

stand.a¡è laylug dlet ooatalnl W 3.?F feü. Iad.lvlôua1 egg

Þroduotton reoord.e ïere kcpt after al'l übe blrd,e attelncd.

50f hen-ûay eg8,Brod,u@t1oÞ. Aü thle tlne, 10 blrrlg of caoh

eüral,n rere fed, eaeh of tåe tb¡ee e¡Dertmeaùal retlone.
Feed. ooasumlltlon ðaüa. aelrc,,rcoord.eè ¡¡onthly. Íhe ühree

i i i' ;::ì :rr.

i¡i*:ì.,iii¡
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erperlmentaj' raüLons var!.ed. ln sou¡oe a¡rd. LeveL of fat
eupBlenentatton, Ingred.lent eomposltlon of ratlons ;f,s..

sholvra ln Ílable Ia. the ¡naJor energy source of the Io¡s-fat

raüloa was sr¡pBLt eê by corrn starchr ¡uhlle the other t¡ûo

were suppLenenüed. wlth eLther L4É soybean o11 or rapesecê

oll-" fhe oLls were substttuted. for oorn süareh on a

ealorle besls and.r thus the nutr&ent to caLorlc ratto was

slnLlar for a].l three ratlons. D¡re to ühe hleb fat con-

tent of the ratLonse fresh ratLons were prepa¡ed. blweek1y

a¡rd. stored. at low tenperatr¡re (5ooF).

For llpld. analyslsr egge were oollecüed. d.urLng

three pertod.s of the experf.ment" llhe ooLLeeülsa perlod.s

bega¡¡ at 1&, 90 and. L80 tlays when three consecutlve eggs

were saved. fsr analysls. å.fter each eol,Leeütonu apBroxl-

nately 10 g. of abd.onlnal fat were removed. from eaoh hen

by bi.opsy for fatty acld. analysls. åË tcrulnatlon of the

exl¡er!,menü¡ slx blrd.s fron each raüLon treatment (two of

eaeh straf.n) e trere ktlled. bLood,].essly" Vartous stsges of

d.eveJ.oplng yolks were teken fros the svarlesn fhey were

d.lvf.cled. tnto three eatagÞr3.esn {Etre sizeE weret one-qudrter

Lneh ln d.la¡neter or Lessí from srrs-quarÈer to hslf an j,nohe

and. fron half of an lnch to fhree-quarfer lneh tn cli.anetetr.

ToLks ¡slthln eaeh cetegory were pooled. and. sËsred. at *20oC.

lfhe ¡utrole egg was wetghed.e after ¡vhleh lt was
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broken a¡rd ühe albumen helsht !Ías Eeasured. lrl.th a mloromefelu

SubsequentLy¡ haugh unlt (a meaeurenent of egg quaüty) Ìras

oaleuLated. by the slnüerlor Quallty Caleulator of EggH"

ÍIhe yo1ks were sepa¡aüed. on an segg yolk sepalatorB¡ übe

albr¡¡¡en ¡qas eolleoted. ln a petri. d.!.shr the thlok albunen

was sepa^Iratecl from ühe th!.n" Egg VoLk¡ ËhLn and' thlek

albumen ar¡d. eheLJ. weLghts were reeord.ecl" The three yolks

from one hen wetpe nf'red ühorougttly and. stored. at -20oC '
Methyl esters of faüüy aeld.s of llplcls tr'n the

egg yollc ancl ad.tpose tlssue were prepared. by a nod.i.f3.oat1on

of, the proeedure of MetcaLfe ¡¿! al" (1961). Approxtnately

t¡co grârts of egg yoLk ssnp].e were d.rled. by lyophttr å'zatl"on¡

and. 0u1J g" of, d.rt ecl sa.nI¡Le wae placed tllrectly f.ato three

nllIlllters of boron tr1f1or1d.e-nethanoL reagenü ln a setreÍr-

cap tube. ïllth the cap Loosely flt$eclr ühe tube was p]"aced.

l.nto a hot ¡raÈer bath at 65 bo ?0oc. .åf,ter 10 mlnutes, ühe

tube was wlthd.rawn, antl the sorêw-eâp tl,ghtened " The sanB1e

¡eas ühen lneubated. !.n an oven at 65 to ?ooe for 1,2 hours"

'l*rts was foLLo¡ted. by coollng the nlxture to room tenperaturen

ancl ad.d.i,ng L0 nL" of pentane pJ"us flve nt lllleters dlstllLed.

¡qater" lhe tubee were then shaken vlgorousLy and all"o¡red.

to stand. unttl a elear superrratant layetr ?úas obüaLned.. f'he

pentane layer wh3.eh eonta!.ned. the nethyl esËersr was frane-

fereel earefu1ly to anoËher vlal¡ where tlre eolvent was
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evapotateal rqlth the atd. of nIld heat; ühe nethyl eeüere iterç

etored. ln a refrlgerator r¡ntll anal'ysls. The seme prooed'ure

was appLLed. üo ühe esterlfleaül,on of aêlpo5e tlssuer ersepf

thaü the sample was not freeze-drled. but fresh ttssue was

üGiêd.e

Fatüy aclð eonposltlon sf the Llpld's ¡sas d.eüer-

nlnetl uslng the F & M l{od.el" 700 Gas chronatogtraBht equLpped'

wtth a hot-wtre thermocond.uetlvtrüy êeteetor" A flve-fooÈ¡

statnless steel colutrn of one-elghürof sn Lnoh !'n ouüs!-d.e

d.la:neter wes lrsed.. chromosorb Id (nesh slze 80,/100), coated'

ntth tOl atethyl,ene glyool suEcs.nate polyester by weLght

(stat!.onary phase) r was used. as the solunn packf-ng materl'alu

Operatl,ng temBeraturea were as fsllo!ùs¡ colunn, L?soei Öe-

üectore Z6Ooe; and tnJeot!.on poÑ , 2?5o1o A fllanent

current of 250 nllllamperes vras used." The rate of hel'lu¡n

fLo¡c (noblLe phase) ührough the colr¡¡nn was 35 mI per mlnuüeo

A Sargent record.er¡ eq.ulÞPect ¡rt th a d.Lse lntegrator¡ MocleL

8R¡ was used' to record. the oh¡onatogpcanso ld'ent1floaflon

of fatty aotd.s !Ías aeçotlplf,shed. by eonpar|son of fhe re-

tentLon tf.me of cllfferent eh¡:onåtogrg¡a l¡ea^ks wlth those of

howr fatty acld.s. lftre Ber aent oomX¡osl,tlon of f,atty aold's

was oaLeulated. ora the basls of the ratlo sf Þeak areas as

ðetemlned. by the Lnfegrator"

The d,ata welre subJeeüeê üo analys!-s of varlance
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as deserlbed. by Sned.eeor (L956r. .411 the analyses of

va¡lanee appea^r ln tabLes ln the Append.lx.



BESULÎS

InfLuencggF Dletarr Fets +ad. Stralns on Feed. Consu¡Bpflon

and Feed. Efflclency

Inoreastng d.leta¡y fat Ìtas generally assoot eüed.

wlth d.ecreased. feed. oonsumBtlon (Teble 2a a¡rd. îabls 2b).

Wlüh Low-fat ratlon, where oarbohyðraËe waE used. ts supply

a Ia¡ge po¡t!.on of ühe energ¡rr the h!.gheet eoasmptlon of

feed was obsetved." Feed. oonsnmpüt on of the hene d.eoreased.

¡ehen a port!.on of the earbohyd.neüe was repLs,eed. by soybean

sl.I on e ea1orf.o basles and. ûhe relatf"ve d.eo¡iease ln feed.

oonsnmptLon ¡Eas Ln proXlortl.on üo Ëhe Í,norease 3,n ratlo¡r

energT LeveL (EaU¡.e 2þ). fftren soybean o3.1, ¡ras repl,aced. by

rapeseed. ot]. (osntaf.nlng a large Bropsrtton of eruele

aeid.) r feed. eonsumptlon was stgnlff.oantJ.y (P< 0"01) Ae-

ereased. (Eatl.e 2o)o A slenlfleant (P< 0.0L) d.Lfference

anong stralns ln te¡rns of feed. ooneunptLon ¡eaE aLEo ob-

eerved. ([ab],e 2b) " .Anong the stral'ne lnvestlgateê, streln
Sh oonsr¡mecl ühe Leaet emonnt of feed, wht"Le stretn Gl.

eor¡eumed. the moet wtÈh etratn Pe rardr!.ng Lnterned.f.ate

(8abXe eb) " llhere was & elgnlfS"esnt (P< 0,0L) perlod effeet

on feed. t¡aûe.keo the ln$eraotlon of rettron x perlod. was

hl.Shl.y stgntrfåeant (p< 0"01) e end. ¡yas aÈtrtbuteð to the

lncons1s$ent ehanges 5.n feed. ooneumptLon wtth respecû üo
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91

varlous ratlons. For f.nstance, wben the lo¡s-fef ðlet ¡ras

fed.r Ëhere was an lnerease !n feed. eonsnnptlon wlth tlme'

In oontrasË¡ hene reoetvlag' hlgb-fat ratlons ooneuned' Less

feed..

Hens reoel.vtng the eoybean ot I dt eü ezl¡l"b3.ted' a

Eore efflolent utll.lzatlon of feed. thsn thoee feô Ëhe 1o$-

fat rat!.ons ([ables 3a anð 3b) " Howevere wtren rapeseed. o11

lsa6 auþstl"tutcè for soybeag olL on a oalorle baels¡ feed.

requf.red. per gram of egg prod.ueed, lnoreased. fron 2"56 þo

3"?5 g"c a value cven hi"gher thasr found tn the caae of the

Low.-fet d.let (,2"95r" .åmoragst ôlffe¡ent etratns stud,l.eðg

the Sh sÈrstn utlLl.zed feed, noet effS.ote¡ltLy, HoweYere

there wa.s & slgntfleant (P< O.OL) stratn x ratlor¡ !.nter-

aot3,o!r (fable 9c) l.l'}ustratlng that effects of the Eeme

raülon treatnenü upotl dt fferen$ etralns stere not alrays

oons!.stent. For @ÍampLer sûrar.u Pe uttll,zeü the Low-faÜ

anð the soyÞean o11 rat!.one betüer than CI, etratn¡ whereas

01 straf.n utlllzeê the rapeEeed o!.L dtet better than d'!'tt

etraln Peo Efflelenoy of feed. uü1llzatlon d.lffered 81$rrl-

floantly (P< O.O1) from perlod to x¡erlod., st!-th effleleney

of feed. utllf.zatl.on d.eereasl"ng wlth tlme on exper$mentn

Per Ggnt ,o{ $en Dav ProduetLon and. ühe Îoü41 t{elcht of

Ese ProduegÇ Pêr Een Dary

HenE fed, the Is¡r*fat 01et were abLe to naln$al'n
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36

?2"1rfr hen dey prsd.uetLon (tsailes l¡¿ a¡rd' t+b)' InoLuslon of

soybean olL ln the ratlon d.ecreased' rate of eg;g; plPoðu@tlon

to 68.9fi, ¡*¡11e Èhe use of rapegeecl oLl eaused. s further

redi.ueülon Ln egg proðuetlonn ånongst the stretns lnvestl-

gated., Sh etraln prod.ueed. eggs aÛ the hlef¡esü rate. l['he

Pe straln Brsdr¡eed. at a¡¡ latemeetlate rate whlle straln oL

Brod.ueed. eggs at a eomparatLvely low rate (llable &b) " The

straLn x raülon lnüeractl.on was elgnlfLcant (p< 0.01) t

(ta¡fe 4e) Í.pdtcattng that the response of eaoh sÈratn to

dlfferent rati.on treatnents wsa nst êue to ratlon trea'Ë-

ments aLoneo For Lnstalree¡ stratn Pe pfoðueed. more eggs

srhen fedt the Low-fst d.let thån when feð the ratl0n cotrtetn-

lng soybea.rr o13., vs?rereae the trendt wae the reverge !n the

case of eüra!.n Sh. l¡lhen tlre repeeeed. o11 dlet ras fad'¡

the prsèuot!.on of stretn Pe eqrrat'J.ed' that ef CI straln

(TaUle ll,a) . A nsrkeô Bert oil effeet ¡ras aleo notLoed.

(faU}e tþ) " [ht s was a refleetlon of, a el'gn!f,l'cerrt (P< 0'0]')

red.uoÈ!.on tn egg B¡od.uctLon wlth lnereasui$ ê$€o In

acldltlon, sS.gntftaaat (P <0"05) straln r perlod. and ratlon

x perlod. Snteraetlons were observeðn Íhese lnteraeflons

show ühat there w&s a resL d.lfference snor¡g stralns or

raslons as to how repldly the Lnå.tf.a1 raËe of egg Px'o-

d.uetisn d.eoreaeed $lth â$€o

Apparent].yo hens ¡oalntalned' on ratlons wlth coltr-



T
A

B
LE

 5
a

T
O

T
Å

I, 
W

E
IG

H
E

 O
F

 E
G

G
S

 (
 G

R
A

M
S

 O
F

 E
G

G
y'

E
E

N
-D

^å
T

 }

S
T

R
A

T
N

S
 O

F
 H

E
N

S
 F

E
D

 D
IF

F
E

B
E

N
T

B
et

l.o
n

9t
ra

Lt
¡

P
er

lo
d.

I T
I

IT
I

Io
vr

 F
at

le
r+

"0
5

l+
L+

"7
7

¿
i2

.L
8

M
ea

n

l+
5,

L2

u2
.7

6

l+
3"

02

cl
"

t+
3"

67

t+
L"

96

36
 "

76

30
"1

5

ss
vÞ

ee
l-o

$-

tÐ
.6

j

P
R

O
D

U
C

E
D

 B
T

 T
E

E
 T

E
B

E
E

B
A

T
IO

N
g

l+
3"

2L

þ0
"0

1

w
.9

6

36
,2

9

l+
5.

?1
+

w
.u

5
¿

þ5
"1

¿
+

t+
L.

39

I+
L.

29

33
"3

9

30
.1

7

B
ap

es
ee

d 
9l

l_
_

l*
"g

tþ

2r
+

"6
1r

25
"0

3

L5
.t+

6

3t
+

"9
5

35
.0

9

39
.9

7

26
"9

o

c1

2L
,7

L

27
.8

5

21
r"

69

L7
 .5

L

3L
.9

9
23

.3
5

ts
t {



S
U

M
M

åN
T

 O
F

 T
H

E
 T

O
T

À
I, 

I{
E

IG
 T

B
T

 T
H

B
E

E
 S

T
B

.A
IN

S
 O

F
 E

E
IT

S

R
at

lo
n

S
tr

at
n

P
e sh cl

Lo
w

 F
at

ga
B

tE
 5

b

oF
 E

G
G

S
 ( 

C
n¿

M
S

 O
F

 E
G

G
IH

E
\T

-D
"â

I 
) 

P
R

O
D

U
C

E
D

F
E

D
 D

IF
F

E
R

E
|T

{T
 N

A
T

T
O

N
S

 F
O

R
 å

I,L
 P

E
nI

O
D

9

T
Û

"6
7

tn
"6

j

36
 "

29

S
oy

be
an

 O
ltr

,1
1"

L9

t+
t.j

9

ItL
+

.g
U

34
"9

5

¡+
0"

43

B
ep

es
ee

tt 
O

11

?L
"7

L

3L
.9

9

23
.3

5

25
"6

8

35
,5

9

¿
10

.1
9

3l
..5

3

\¡
) @



39

süant energT-üo-nuürlent ratlos (soybear¡ o11 or Io¡r-fat

d.leü ) were able üo Brod.uee a slnlLa¡ anonnü of egg per hen

day regardless of souroe and. leveL of êrigr$f,r Less grans

of egg were produced. by hens reoelvlng tbe rapeseed. o11

d.leü (ra¡te 5a and. 5b) " Thls lrnpl,lee that somehow a d-ls-

üurba¡roe ln no¡r¡na} egg fornaülon waa lnvolved.n À slgnlfl-

cant (p< O.Ol,) straln d.lfferenoe wlth respecü to the e.mount

of egg lrroauced. nas noted. (lable 5e\. In general¡ grans of

egg proôueed. by Sh süraln was hlghest (40.t9 g.)o followed'

by pe süratn (35"59 e.l an¿ then Cl, süraln (31.53 8.).

Slgnlftca¡ü (P<0"05) straln x raülon |nteractlon revealeù

an lnoonslstent effeOt Of ratlons upon ctlfferent süraLns"

stralns Pe and. sh fedL ühe Lo¡r-fat d.let nalnüalnecl hlgher

proðuotlon ttran etraln CL. Inereaslr¡g d'letary tat io Lt+ft

of the total ratlsn lmProved. the a¡nor¡nt of egg; proeluced' by

süraln Sh, ¡rhlle a sllght reductLon !Ùas obserned. ln Pe

eüraln" On the raÞeseed. olL cllet, Pe süra1n had ühe Booresf

proctuetlon of the three straLns (naUte 5b). Slenlfleant

(P< O"O1) perlod. effeete lnd.lcaüeê that hens lalè less

gra.ms of egg per hen d.ay as they beoane oLd'er'

EsE a.nd. Yo]-k

Ind.lvl.d.r¡a1 eggs from hens reaelvlng the soybean
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lll+

o1l, ratlon were heavler th^ar¡ those from hens fecl the I'o¡Y-

fat ratlon, asrè boüh were mueh heavler thafr eggs Broèuced.

þy hens fed. rapeseed. oLl ðtet (gaUte 6b)" Á. slnllar trend'

was observed. !n yolk wetght (|fable ?b)" varlatlong trn I'n-

itLvldtqal egg wetght d.ue to straln dtfferenees !n respon'se

to varlous ratf.ons were observed' altþough the stregn x

ratlon !.nteraet!.oa was not slgntflca¡rt (Ea6le 6o) " In

geaeralu average eg;g wel8Ët nes oonsld.erably heavle¡ for

Sh a¡rd. 01 eürat¡¡s Sþan Fee To1k ¡uel"glrt I'n sËraln CL was

htrgher than ln the other two stralnsu S$gn3'fleant (P< 0'01)

per3.od. effects on the egg and yolk welght lnd.l"cateð that

sfze of egg and. yolk S.noreased. lrr all- StrAlne wlth tnereas-

å.ng age rega3¿lese of rat1on treatnents (l¡eble lcl "

Ese Ïolk LlDlqg

all three stralns gave a dlfferent ptcture for

fatty aold. composl€!.on of egg yolk on d.lfferent ¡ratlon

treatments (Eables I anè 9). 'åraLysts of vartanoe of ln-

d.LvlðuaL fetÈy ae!,d.e wlthln pertod's and. the er¡m of, all

perloüe t11ôleeËecl a d,Letlnet lnfLuence of both treatments

and s€retRs o!3 llpld. conposLfå'o¡t'

Tlre faet thet only bens reee!'vlEg the raI¡eseed'

ol,1 d.f,et eonüa!.ned- eruelo ae!'d |n ee;g; yolk fet o lndleatecl

that èleüary llplds8peatly !.nflueased. ühe eomposltlon of
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It?

the yoJ.k fat. lftre ehanges ln faÈüy acld. eomposltlon were

roughly proportlonaL to ühe respeotlve d.leüaty patÈerrr

(Flegre L anð fable 8). Eggs from hens recelvlng ühe Low-

fat dtlet (hfsn oarbohyctrate) contalned. a hlgher proporülon

of C14r Cf6¡¿ and. CtU than ühose from hens fed hlgh-fat

d.leüs (Tables 10a¡ 12a and L3ù. olelc acld (C1g.1) r€-

presented. more than haLf (52ft1 of ühe total faüüy aelès

ln the yolk (raute r.¿la) follo¡ced by cr6 QAfil (rable ll"a).

.å narked.ly lower level of Ctgr Z anil Ctgr3 Ìras obeerved. Ln

egg yolks fron hens fed. the lo¡v fat as eompa3ed. wlth eggs

prod.uced. by hen fed. ratlons contalnlng soybeas or rapeseed.

o11 (Eables 1Þ and 16a) 
"

.Add.ltlon of Eoybean o11 Ied. üo an alteratlon ln

ùbe dlstrlbutlon of alnoeü aLl ühe fatty aeld.s ln the yo1k.

LlnoLele aeld. (C16.2) r belng the clonlna¡rt fatty acld' ln

ühe d.leü, was d.eposlted. at a very hteh leveL (Ta¡te 15a).

ftrls ehange Tvas aecoq>a¡rled. by a reLatlve d.eerease ln
Ct6¡1 and Gtg,' (taÞte 8). Although about 8fr ot 0Lg,3 was

lnolucleð ln the soybean o11 d.let' very LlütLe of thls aold.

(t"99fi1 was found ln egg yollr Ltpld.s.

Ineluslon of raBeseed. o11 ln the ratLon resuLted'

tn llütle oha¡¡ge ln the ooncent¡atton "f CLg¡t ln yo1.k ln
comparlson ¡clüh the Low-fat rat3,on. .ÈLthough the C15 eorr-

tent of the rapeeeed o11 d.leü ¡vas about slx per eent Less
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tha¡r the soybean o11 raülon, there waa very l!üt!e d.lf-

ferenoe between these tno treaËments 1n 015 contenü of egg

yolk (tatte L1e). Change of Ctgre lsas proportlonal to

that of the ctt eta:ry levelo It ¡ras lnterestlng to note thåt

only 2.53ft of CIrgo3 aPPea:reil ln the yolkr LI|I¡espeetlve of

the faot thet the rapeseed. oL1 ratlon oonta!"neð. Llft of tht e

faùüy acld. ([ab].e 2a enê 16a) " On the other ha¡¡G¡.r yo1Jrs

thLs fatty aotd. (L"99fr'l

l"ow d.eposlt1on of Clg¡3

fron hene feð the soybean o11 ratlon (8É Cfgr3) oontelned'

approxlna€clY the sa$e anounÛ of

as hene feð repeseed. olLu |thte

ln egg yol,k Þras llot eooonpani'eô by an Lnerease 1o Clgoz

conüent of the sa,me yolk, rlo3, 1têg.e hÍ.SltLy unsaturated 3'ong

ohsl.t¡ fl8¿EEV aetds (Georr*) lacreased. .A d'ecrease 3.n

G:.g¡3 altct 0l,gr, Trtüh a stnul"taneoue lnelreaee of GL8¡L

anð C15,I tms aleo observed. tn the yolke. In the oese of

Qzzr' (tau:.e 1?a), onll a strâlL proPs¡tlon (t.5fr1 ¡ras tn-

ssrporatetl !'nüo egg f,atr sven thowÛt thls fetty aolð

oonprlsed, lLft of the tlteta:ry feto lt¡e eaturated. fatüy

aolds sueh as paLnltto (Cf6) an¿ stea¡'tc (Glg) 3.n yolks

fron hens fed' hlgh-f,at raÈt'ons ware p¡resent I'n ht'gbet oorl-

eentratton ûhan thaö for¡nd lu the ð!.et or eð!'pose tlssue

(Pleilre 1) "
Perl.oê effeets on the response of, egg yolk fatty

aolôs to ehånges of, dLeËgry f;ats ware s3'gnf'floant (P< O"OL)
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ln ühe @ase of all fatty ac1d.8 exeelrt CLBr2. Thls prsbably

refleets an lnerease la the aagnlüutl'e of respsnse to varla-

tlone ln illeta¡y fetüy aclðs::agÈhe experlment Progressed'

(Tcblee IOb, L$b and Flgure 1). Eoweverr d,ata tra Tab}e I

anô Table 9 show thet ohar¡gee of eaeh fatty eolê ln egg

yolks ae the experlnent Brogtreseed. were not ae gfeaf as

ohanges ln ad.lpoee tlesue" slentflcant (P<0'01) raülon x

perlod. Lntereotlons for Clgr C16¡lr CtgrL *d CLgr, oonÈent

of egg yolk 1f.p1ês1nd.!.eaüe that cha¡rges of ùhese fatty aelds

were not cons!,stent wfüh tl.¡ne orr exlrerlment. For examBlen

the content of Clg,l ln eggs from hens fetl the Low-fat dlet

ûend.ed. ts tnerease rçlth tine, but the reverse trend- ¡sae ob-

served. fln eggs from hens fed. the soybeaq, o!.1" ratLon"

ToIk Llplde

Straln var!.et3.on Ln the content of C15r CLgt

e1g¡Ao Ctgot *& QZZ* were hlehly slgnlfloe'nt (P<0'01) 
"

The level ef Cr5 ln eggE produeed. by the Pe straln wee

htgher Ûhan that of Ûhe other etralns regÞraLess of, raflon

treetmente, OLeLe aelè oontent was h3'gbest tn eggs of, CL

strel"n and. lswest Ln Sh stratng but Lnüermed'lete i.n Fe

stra!.nu Lrrespecül,ve of ratlon treatments (trfg¡¡re 3 and

TabLe l¿l,b). trn the ease of the Io¡r-fet dLet, Shere was

l.f.ttJ-e va¡f.atl.on a¡nong stralns tn C1g.2 ot Clg,3 eontenü of



5e

5Z

ß#

I
I
I
¡
IIr
I

I
¡

&,

I
I
t
t
F
Il-
Tþ

I
II
I
I
1

L
I
I

I
Ir
I

I
I

I

rI

r--: I&IåTTUI\ LiÍVELS

+-_.*.-**#l¿åwgå

60

FEAiILETTES

CIÅIÈKS

Lr:íú *
Y þ,,7

eiiTPÛ$E TT;1:'äUÍ'

iiûC TÛLI Å}óN A,I]Ï'FÛ31, î1S5UE ÛF

ÐIFFfrRËT{T RATTT}i5

'.-Ð,5\

ã*

H
h
*4

rl
æ,

H
4
þ
c-,'
F

a5

tuv

41

,*l
3e 

I-

,-f
3"f

u*.1

-'l
r*l

ll
LJ

5úTBA}i'ì
i_jïL

äüT TÜtK

^f 
ñ1A 4,1 Tl.ìU!-&aU iàuau

Tiir THilääi

:üTB"î,er4

':}IL

ôTr
\_/ -L l-j

r;trHTET'{T *fl
5Ti{.åTå;5 THÐ

n

iJ ü

l"l üi-iif¡ 1,



6r

yolk (Ftgges 4 ar¡d 5); all stralns þehaved s1nlla31y by

deposlùlng a low leveL of Ûhese fatüy eolês I'n yoLk fat"

1{Iren eoneld.e¡able 0tB¡Z wes supplled' by soybean otlt the

sh and. cI atralns hað the ablllty to d'eposlü a hlgber Level

of016.2lneggyo].kühanFesüraln"Aslnllarürend.rqas
observed. ¡flüh respeet to Grgr, when the rapeseed' o11 ¡atl'on

wae fed., but not ln the oaee of Ct8:3 (Eleule 5)' Theee

d.ata lLl.ustrate a large varlaülon ln the respoBae of d'lf-

ferent çtratne to varlous ratLon treatments" Eruel'o aeld'

was not ðeposl.ter[ at a htsh leveL ln the yolk of ar:y straln¡

yet süratn d.lfferenees (P< 0.01) (EaULe 17b) were nottoed''

It appea¡lecl thet straln sh was able to d'eBosl.t a eons|d'erebly

htgher Bereentage of QZZ1L ln yolk llpttt than the other two

strelne"
SlgBlf!.eant (P< 0"01) eüraln x ratlon lnterasÈlons

were nsüed. !çlth regar€. to C15r1r OLB¡At CtBrS *ù 
'"rr,

conüenË of yolk fat (tabl'es L2bt 15b, t6t an¿ 1?b) " llhls

S.ndtgates theü vart atLon ln the proportl0ns of fatty aeLd.e

Ln ctlfferenü ratlons hadl vsryt ng effeoüs anong the three

strai.ns" ÂlËhough stratns Sh and Cl reepond'ed' Èo narked'

ehanges ln ctleta¡ry ctgr, 3.eveJ. by d.eposttlne varyt'ng anourrts

of Èhf.e fetty aeLd. Ln yolk f,at, straln Pe d.!.ð noË foLlow e

eoneLetent Patterr¡ (Pfepre 5, " Thle serves as alr exampl'e

of the straln x ratl0n f.nteraetf.onn Å pa3t1e1 Laek of eon-
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slsüeney of etraln vrlth tlae
by the slgrrlfloant (p< 9.01)

(TabLe 16a).

on exper!,ment ¡Eas lnd.Leated.

eüreln x perLod. lnteractlon

Adlpose Íllssue Llplès

Effests of d.letazv fats on faüty acld. oomposltlon

of ad.Lpose tlesue were noüed. (TaU:.e IOb through l?4e) u In
genereJ., Èhe petûer:r of fetty ae!.d. eompos!.tlon refleeted.
Ëhet of, the ilt eta¡y sour@e (Rlepre L) " Eens fed. the Low-

fat d.Les naf.nËal.ned. a hf.gher eonoentraülon of 61gs c:.6 *ê
€14 fatty ae3.ð ln adf.psse tlseue than those fed hleh-fat
d.tefso &s compa¡ned. ¡slËh egg yoJ.k 1tpf.d. eonpos!.tlone ûhe

Level of G14 was hf.gher wtrlLe Gr6 and cr6 leve1 ¡vas rower

ln sd.l.pose tlssue¡ alÈhough rn boÈh oases they were pro-
portl.onar to ühat of dLetn Ll.noLelc and. LlnoLenlo eold.s

oon¡lrlsed. a mush larger p:roportf.o¡¡ of the adf.pose tlssue
ühan thet of york" rn hens feô the eoybean of.L dletu whi.oh

was hl.gh tr clgre eontente ad.lpose tLssnre possessed. sbout
I+ofi eî olg¡a" when hens were fed the rapeseed. otJ, ratf.oa,
ühe OrU., oontent of ad.tpose ttssr¡e was L?"ïfi, nearly Bro-
portlsusl €o thet l"evel tn the êleËary fat, but lrteher thar¡

theü obeerved. ln Egg yoJ"k. Eene fed. the trsvr-fat d.tet aLso

bed e eonel.d.erebry htgher esneenbretlon of ctg¡z (rr.Bø)

ln adtpose tlssue tha¡r 1n egg yoLk faüo Levels 
"f Clgo3
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Ln ad.lpose tl"esue were hlgh¡ espeelally ln ühose hens re-
oelvlng the rapeseod. stl d.let. In the Latter ease, the
üLssue Level of 0t6r, tend.ed. to epproaeh the d.letary leveL

as tf.me of feed.tng was prolonged." A ns^rked d.tfferenee

bet¡qeen the eoybean oltr and. rapeseed. o!.1 raÈlotãB ?Íes noted.

1n the anount of crts3 of ad.l.pose t!.ssue (Taul,e l6aln Thi.s

was ln contrast to only a sl.lght ètfferenee beüvreen these

üreatments noted. lstth regerd. Èo the same fatty aeld. tn
yolk llptd. (Ta¡¡.e 1.6al. Eructe acf.d. (eZZsLl ¡Eas not as

read.lLy lncorporatedL lnto d.epoÈ fab ae othe:e fatty aoÍ"d.CI,

buË wae depostted, a& hlgher l"eveLs as Ëhe tætal prognessed.,

end. ¡sae eonslstentLy t¡5.gher ln adS.Ipse tlssue than ln yo1k

fat"
.A slenlfiea¡at (P<0.01) effeet on d.letary fatty

aef'd,s of ad.lpoee ttssue Ìsas obserned.o Data tn labLe g and

Ftgure L ll.l,ustrate the Bertsd. effeeÈs ¡¡hereby ohar¡ges tn
f,atty acLd. eonl¡osl"tlon of ad.tx¡oee tlssue were èlfferent fsr
hene reeef.vl.ng ühe low*fat than for those reeetvtng hlgh-fa&

d,lets" åd.lpose tS.seue of hens fed. the low'-fet ratlon, gred.u-

al.ly d.ecreased. tra QL6, Clgr, alrd' GIgr, contente wh11e Ctgr'
Ei"nul"ùaneously l,¡retreaeed." Qrr håg6-fat d.$eÈe, Ëhe esneen*

tratlone of G15u eI6gI ffið 0tgut urere higber thar¡ the d.i.etary

levele¡ and' low Levers of, GLgsa, 0Lgu3 
"nå 

Qzzr;- were for¡nd.

durS.ne the ftrst nonth of feed.l"ng, .as the trlel" progressed.
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(Perl.od. I and. II) ¡ Ievels of, C16;r Gl,6¡ls CIg end. Glgrt
d.eereaseil narkedl.y whlle there w&s a d.tsttnet tnenease lu
etg:Z, Clg¡3 

"oå 
AZZ..L (la¡Ie 9), By Ferlod. II, Èhe ogn-

posl.tlon of ad.lpose tlssue of hens fed. hleh-fat d.lets 8er¡d.ed.

to resembLe thaü of the d.letary fat"

Influenoe of_9üfaå¡as on the Fattv åotd CIoqpoeltlon sÊ

ÁdÍoose lllesue

Straln cllffereneea were stgnlftcant (F<0.01) ln
the eonteat of C16r CLg¡l, CLgr3 *d QZZ-L tn ed.l.pose Ëlseue

(Ta¡l.es IIbe }¿lb, 16b and. l"?b). fn slngle analysts of,

varLqnee d,afa obtal¡red. ln ühe Lest Berlod. v¡b3,eh ts nore re-
presen€eÈlve Sban dafa of the flrst perLod. as to the effeot
sf efral¡a and. ratlono sËraf.n df"fferences ln the esntent of
Ctg¡t and C15s1 were elso slgrlfloanË (P<0"01)" .As ¡Eae

observed. ln egg yolk llpld.s s the lnfluence of straln on the

fatty aeld. eonposl*t!.on sf ad.tpoee tlesue v¡as not aLways the

sane enong stralns sf hens recelvlng the same ratl.on. Fatty

aeLd.s ùhat df.ffered. slgni.flcantJ.y anongst eËralns srtrth re-
speet to egg yol..k fat d.ld not neoessarl,ly d.tffer 1n the ease

of actlBose tlssue" For exampS-e, the l"eveL of GU6 and. Gtg¡e

1n egg yolk lt"pLd $æs lnflueneed ¡aa¡keclIy (P<0,01) by

sfraln d.tfferenees but was not af,fected. slgnlfleantly by

straS.n cltfferenees ln so far as ad.lpoee ülssue was coneerned..



6?

On the contrary, llno1enle aeld. oontent wtttch ¡uas Lafl"uenoed.

slgni.fLEantLy by etraln d.lfferenees ln ad.lpose tLssuee was

not slgntff.eantly affected. by etrela va¡latlon ln the ease

of egg yolk l.!.ptd., SLgntflcant lrcO.Ol) straln x raüton

lnteractlone were found, l"n the cese of G1g¡10 Glgr3 *A
QZZ.-;. (fab1ee Ltrb, t6¡ anA 1?b)e and. sf.eÊrlfleant (P<0.01)

straln x perl.od. tnte¡aetlons were observed. !ûlth C1grl end

Ctgr3 ([aUle ll+b and L6b)" As a whole, wben observlng the

generaL trend.s of the resBonses of these faÛty aeld.s (et6,

CLg¡I, Gtgre and. Glgrr) for eaoh straln regard.lees of ratlorl
ef,feots, they ?Íere not a}waye ühe sa¡ne f,or egg yolk and. ad.l-

pose tlesue (Ftgures 2 - 5). Ho¡sever, wben the eomX¡arlsons

nere Ltnlted to stratns Pe end. She 1t was found. that fhe

trend.s of fetty aolð tn yolk l"tBt"ct and. ad.lBose tlssue ¡clthln

a Eü¡aln werle slmllarn For exampLer llnoLelc aold. eontent

of sÈralr¡ Sh ¡vas htglrer than that of the Pe (ffeu¡e ¿þ) whlle

the oppoelte was ürue for e:.grt anð Ct5 (Ftgnrres 2 a¡rd.3)"

ån exeeptlon to these trend.s was observed. f.n the ease of

elgr3 to yol.k anå adlBsse tlssue. In thls Ínstaneer a

slgnlfloanü sürai.n x ratf.on Lnteracti"on reeuJ"ted. fron an

S.neons3.etent response of stratns Pe a¡td. Sh to the three

ratS.on treetnents, If these esnparlsons were nad.e for
sÐratn Gl end. the abovE t¡so stralnse they varled. greatlyt

and. a hå.gh1y slgrrlfLeant stratn x rat!.on l.nteraetlon was ob-
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serTred. for al¡oost all ühe fatty aclds ln both yolk anè ad.!-

Bose tl.ssue"

Influenoe of DleÈa¡lv Fats nE -on Fetüv Aold

Conpost tlo4pf Growl.ns Ova Ln Ove¡v

Slg¡rt"fleant (P< 0"01) ratlon effeots for a].l the

fatüy aeLds tn gsqtuÊag yol"k were nottoed-r excepË for the

unld.entlft eð faüüy aeld. (Cx) whå.ch ocer¡¡red. ln all ov&¡

lrrespecüi.ve of ratlon üreaüments, Ítrere !Íere strgnlflear¡t

(P<0"01") stratn d.lfferenees In the content of GI6, GlBt

GtB¡2 a,rrd. Gx* (Tabl"e L8a) " The sÈra3.n x raüton LnteraetLons

for eoneentraülon of e:.g¡t anel Cttr' were slso stgntfloant

(P < 0"01.), &ltt¡oWÈe eonsid.erabl"e d.f.fferenees were observeè

for all fatty aold.s ¡rtüh ehange ln ova slze (pe:r3'oðs) 
e

these d.lfferenoes were not slgnlfloa¡rtn TIre reason for fhe

r1orr-slglrilflca¡rt dl.ffeæences of fatty ac1d. oomposlülon beü¡ceen

slze of ova oog]"d. Brobably be d.ue to overLapplng of eate-

gorles of @va stzee sl.nee ühere $as no absoLute d.lst3.ngU!"sh-

lng psxtltlon bet¡reen ühese ovso tr{hen eaeh fatty aei.d. tn

growLng yolk Tras conpa^red. rûLÈh ühe oorres¡rond.tng fetty eoLd.

Ln the nåture €88¡ there qÍas no d.lfferenee ln the satu¡'ated.

acl"d.s C14 anct 01g, but Èhe oonoentratS.on of G15t1 was

sH,shtl"f hLgher ln gro¡rlng yolk. llhe leve]. of C1gr1 vras fhe

*0x refere to arr unlaeown fatty ee1d.o
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saJne ln n¿tu¡e and. gfo¡rlng yolk fron hens fed. elüher lon-

fat or the raBeseed. o11 d.let, but was much Ìrlgtrer ln ln-
uature ova of hens fed. ûhe soybean ol.1 ratl.on. Ílre eon-

cenüratton of A3.grZ and. G1gr3 was el"lght1y htgher sn übe

low-fat d.let as oompa¡ed. ¡s1th htgh-fat ratlong" lhe level-

of rr¡al.d.entlfled. fatty aeld. (Cx) tended to d.eerease ¡ylüh

f.nereeslng stze of ovau



DISCUSSION

fhe lncLusLon of soybean or rapeseed. o11 f.n laylng

hen ¡atlons exerüed. narked. effects on feed. eonsunptlon, feed.

efflelenoy, rafe of egg produeülon as we].l ae ühe ¡velght

of lnd.lvlèue'J. egg and yolk" Generally, feed.l.ng ratlons GoÌr-

tatnlng Ltlfi soyb,eaJil or Ll+fi raBeseed. otl d.eoreaEed. feed. @or-

sunBtlon ln compa¡lson to the low-fat ratlono In the oase

of soybean o1L, the d.ecrease tn feed. eonsuaptlsn was trn

proporfton to the btgher energy d.enei.ty of the rat!.on, ln-
d.leatlng fhat the hen eats prlnart S,y üo saülsfy her enerry

requl.tement. lfh!.e Ls ln aeeozr:L wt th the observatLon by 8111

and. Dansky (L951+1, thåü eh!"cke eat to meet thelr ên€xpf xê-

qulrenents, rslrtle protetn J.evel, lf adequateu hes Ll"ttLe

effect on feed. oonsrrmpülon" I{aclnüyre and. Âlüken (L9571 rê-
portedt übat nelther htgh energy nor hlgh Broteln hed any

lnfluence oÌa rate of egg proðuetlon, egg welght or specLfLc

€fevlty of Ëhe €Bgs¡ but feed. oonsumptlon and. feed. per d.ozen

eggs were nerkedly d.eereased by !.nereaslng the energy gon-

fent of the d.t et" In subeequent erperlnents w?rere prod.uetS.on

averaged. lOfi ovet the year, they for¡nd. that feed. requLred.

pen d.ozen eggs tnoreased. a¡rproxf.uetely LIS per 100 eelortes

d.eoreese ln prod.uctl"ve energy per pound. of feed." Et"l.l gg g&_s

(L9561 showed. that gross eff,leleney of egg produetlon as
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Be&sured by feed requlred, I¡er d.ozen eggs vcas nerkeèIy Ln-

flueneed. by energy Levelu Re1atl.ve to a ratlon oot¡talnLng

93O ealorlee of produeti.ve enelrgy per ¡round.r a èeorease ln
energy eonoentretlou of 100 oaLorles per pound. lne¡eased.

feed. requl.red. by annrortneüely Lzfi" Inereastng energy leveL

by the uee of fst (taUow) red.r¡eed. feed. requlred. X¡er d.ozen

eggs aÈ a rate of two per eent for eEch one per oent sf
add.ed fst,

fhe present fl.ndl"ngs elso show that hens f,ed.

el.ther a low-fat d.let or hlgh soybean o11 raÈlon prod.uced.

the same toüa1 welgÏ.r$ of eggs even theugh they ôlffered. ln
ühe rate of egg prod.uetlsn" Alühougb hens fed. the Lo¡s-fat

rattron prod.ueed. Bore eggs tyran hens ted J'l+Í6 soybean otl,, the

eggs were snaLLer and. as a reeuLû totaL welght of eggs pro-

d.ueed. per hen-d.ay was the sa¡ne for both ratlon treatmenüs"

$te d.l"fferenees between these two ratlon t¡reatmenüe ln
average egg wet ght was not d.ue to d.lfference Ln lntake of
naJor nutrleats, stnce feed. lntake was ln proportlon to
refton energT leveL anð raülos of enerty ts nutrlenüs were

the sane 1n both ¡raûi"on treatmentsn Bhus¡ the d.l,fferenee

ln egg ¡ref.ght muet heve been d.ue to replaef,ng a porÈlon of

rati,on earbohydrete ¡rlth soybean o!.1" It has been rel¡orüed.

that add,lng CLg, Z Eu J.ow fat Laytng hen ratlons lnereased.

egg ¡selght (Iqerlon and. &llward.su L96ltt. Howevere wlrether or
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not thle ocoumed. ln the present stud.y esuld. not be d.ete:rmlned."

Bea¡e (1961) presented. d.ata showlng that ühe ln-
oluslsn of rapeseed. o11 tn ratlons d.epreesed. food. Lnüa.ke of
rats, anrl the d.egree of d,epresslon was d.lreotly releted. ts
the Level of rapeseed. o11 lu the d.let" Earller ¡rork (Beare

"gg *s L959, lnd,!.cated. that eruolo aeld, (crrral o a nagor

oonefLfuent of rapeeeed. o11, was slowly absorbed. by the

anlnals and thaÈ thle nay be the faotor that d,epreseed. feed.

lntake* Beare É ele &959) for¡nd thet feed. lnteke wae

tnpalrecl sr¡d lreLght galn d.eereased. ¡shen ethyl ertreloate

¡uas ad.d.ed. to rat raüLonso Tht s evld.enee suggested. a d.i.rect

lnfluenee of AZZ'L on feed. lntskeo Eoweveru e Later strrdy

by Beare .ç& g¿.s (fg6g) sbo¡red. that a relat!.vely Lo¡r tevel
sf saËurateè fatüy aol.ct (Cf6) üogetf¡er wlth a hlgh LeveL

of enrele ac!.d. were naJor faotors ln ral¡eseed. o11 that
eaused. Ëhe d,epresston sf feed. tnta.ke. EarJ-leru Beare

(fg6f) showed. that ratg fed. a dlet contatnlnE, ZÙfi rapeseed.

ol.1 eontlnued. to reprod.uee, but they had. fe¡cer er¡d. sneLl,er

offsprLng than rats fed s noma]. d.let, In the present stuôy

hens reeef.vLng a d.l.et oontaJ.nlîg Ll+fi rapeseed. o11 oonsumed.

lese feed. anð prsdueed. fewer and. e¡aaLLer eggÊ thsrx hene

fed. Lo¡q-fat or eoybean olL d,t ets" Ttre faet thaû hene fed.

Ll+fi rapeseeê olL oonsr¡med. cons!"d.eraþ1y J.ess feed. thgn those

ted LLl¡fi eoybean o1l, shows that faetors other 6han ratlon
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energy level- EÊ .æ, exerted. an ad.verse effeoü ln the fomer

case. Not only ¡cas feed. eoneumptlon d.ecreased. d.ue üo

rapeseed. o11, buü rate of egg prod.uctlon was d.rastloa1ly

¡ed.uced. and egg slze ¡sas d.eereased." These concurrent flad.-

tngs lnd.lcate ühat the d.e1eüerlous effeet sf rapeseed. o1l,

was not èue to poor absorptlon of d.Letary energy alone, but

thaü netabollen and. egg forna,tlon gg æ were adversely

affeoüed.,

llhe d.ate for egg welgbt, yoJ.k wetghtr feed. @eri-

sumpf!.on¡ feed. effloleney and. egg productLon Lnd.lcate theÈ

ratlon effeots on these varlabLes were more lnportar¡t a¡rd.

obvlous thar¡ straln effee€su Hoyrever, th3.s d.oes no€ mearr

thet etretn d.lff,ereneee ¡çere not s1gnl,fl.oant. 0¡r ühe e@n-

Srar¡r, fhe X¡resent str¡d.y sho¡re that straln effeets pLay arr

lnportant role f.n naxlmum egg prod.uctlon" For lnstanee,

Sh stratn was the best among the three straf.ns stud.t ed. ln
utlllzatlon of feed for egg prod.uetlon, and prod.ueed the

heavleet eggs s,Bong the three etralns. Or the other hand,

sfretn CL had e lower feed. efftolency and. rate of egg pro-

d.ueftsn regarrlJ.ess of ¡ratlon treatmenüs" SlntrlarJ,y, sÈreLn

effecËs on egg welght aniX egg sotûponerrts have al.so been

d.eponstreted. by severaL workers. May a¡rd Stad.eLnar¡ (1960)

eond.ueted an experlment uelng fLve stra,lns of hens (tfrree

Leghorn sÈralnee one New llampshlre stral.n and. a Eoosler
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l,lhl"te straln) , and. obse¡veô that süraln of hen slgÉflcantly

lnfLuensed. per eent nolstr¡re and protetn ln €$$so In

actetttlonr B€âIl egg welghts varled. from 59.6 8" to 62"2 8.

among d.lfferent etralns. årroyave gÞ €¿g 11957) detected'

slgnlflea¡ü d.lffereneea a¡nong nltrogenr aahe phosphorust

vltanln A a¡rd. ca¡.otene contents of eggs from flve breed.s of

hens" Eerller, Farrrs¡sorth and Nord.skog $9551 presented.

d.aüs showLng lnlrortant breed. ar-rd. straLn d.lfferenees Ln

egg qualLtles (egg welghts shell ooS.oru ehell thi.elnressc

albr¡me¡r helght and. yolk eolor) end suggesÈed. that eonsld-er-

able lmprovenent !n these quallttes were possLble by mass

seleotLon of hens. Becently, lfiarton .gþ, al' Ã965) for¡nd.

that eggs from f,[ve ctlfferenü stseks of hens d.tffered.

slgnLflearrtly ln welghtr pêr oent of sheL1, yolk, nolstu¡e

er¡d l1pld., as wel-L as fatty aeld. content. T{re above reports

@orresponcl wLth the eument flncllngs thaÈ stratn d.Lffereneee

BIa,y a¡ lnX¡orta¡rt rsle for egg prod.uetlon (slzeg sate arid.

quallty) 
"

In ad.dltlon, the slgRlff'eent stre'ln x raflon
(S x n) !.nteraotlons obeemed. !n the c&se of e8;8 prod.uctlo¡t

anö feed. effl.eLeney shows ühat there are dlfferenaes a¡uong

etralne ln response to ve:.trous ratlon treatsents' Although

these straln x ratl"on f.nteracËlsns were observed., thelr re-

l"aslve tmBortance, based' on mâ,gnltud.e of the d.lfferenees
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resÌr].ti.ng from the lnteractLon effectsr appear to be sf
nlnor preetleal st enlfleâBe€r

Fatty acLd.s 1n anlna1 ülssue and. prod.uets nay be

d.erlved. end.ogenousl¡ by syathesr.E (llpogeneds) through

!.nte¡rconverelon of fetty aold.s wlthtn the bodyr or they

uay be sbtalneð erogenously fron the d.lets. In ühe presenf

stud.y, hens fed. a loyr-fat ratlon (two Ber eent taLLo¡¡) were

able to proèuce nornal eggs at a reg¡¡ler rate. Therefore,

the nalorl.ty of the egg faü prod.ueed. by ühese hens ¡ouet

have been d.erlvecL by $g Eegg, syntheels from oa:rbolrydtrate

and other ¡gutrf.enËs" Íflre nelaftve1y hå.eh Xevel,s of G14o

GI6u Gt6¡¿ and Crg¡L In eggs of hens fed. lors-f,at d.f.ets !.n-

d,lcates that Inostly Eonoulrsaturated. and saturateù fatty
eetd.s were eynthesl"zeð fron ea¡bohydrate, Thte 1s 1n BgF€ê-

ment wtth the nsrk of Insu:ll EE Êts (1958) sho for¡nd that
nonounsaturated. anð eaturated fatùy aet d.s f.n huna¡r nlLk

1s€!e6 d.erLved. by endogenous syatheels f¡rom earbohyd.¡ate pre-

cursorse lüheeler É gl"c (1959) shorçed. thet eggs f,ron bens

fed. a stoek retlon heel relatlvely hleh Leve1s of C15 anrl

Clgrlu and. Felgênbar¡m anð RLsher (,]';959) obsc¡:ved. Èhat eggg

fron hens fed e Bfat-free d.letn ssnta3.neeL e Lerge anor¡nË

,í:l+8fi1 of ct8rl trn yoÏk" In 'þhe letüer @etsen CLgrL eonsent-

reülon ln yoLk was htgher thar¡ that oþsemed. whe¡¡ rattrone

esnfaLnÍ.r¡g var!.ous aoraroee of faÈe were fedu ,lt¡ese lat&er
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repotts sho¡r theü htgh Levels of nsnounsaüurated. faüty acld.s

were for¡nd, ln yolks of hens fed, low-fet d.lets ln whlch case

blosynühesl.s of Clgrt wouJ"d. be requlred.u

In tbe presenü lnvesülgaüton, Levels of essentla].

fatty aold.s (gFA) (crg¡z d cfer3) dÍnlnlshecl gradualLy

wtüh ttne on the lo¡r-fat dtet. Thls flnèlng ls tn keeBlng

wlth Ètre reporÈs of Relser (1950a) and. Felgenlraum e¡rd. Hsher
(L959) wno four¡d. that EFA ca¡nnot be synüheslzed. from non-fat

preourgors by the hens" Machlln and. Gorèon (L962) reported.

that aduLt hens ¡uere not seneLtt ve to a d.eftclet¡ey of EFA

as a resul,t of Le¡ge resenres of CLgo Z Ln adlpose tlesue.

HeaLd. anè Bacl.nan ß963) for¡n¿ that the onset of laytng ln
the hen was presed.ed by a Large 1ncrease of free-fatþy aold.s

and. phosphoprotetn Ln the plasna. The quantttf.es of üheee

oomponents d.eereased. nerked.ly rshen laylng contreneed. andl

never reached. a hlgb ].eve1 agaLn. lhle suggested. that

naxLmum storage of, fatty ao1d.s ln pu1Lets ooourred. before

the flrst ege ¡uas Lald.. In the ourrent study, the Løw-fat

d.let was glven to the hene unti.l after SÙfi eee prod.uetLon

wes aÈtaLned.. Ellclentlye these heas had. stored. oonsLd.erabl,e

quantltS.es of EF.å fron the Bre-experlmentaL ra$lon
(practtca]. Layå.ng hen d.let) o and. used. these stores to rnaln*

tal¡¡ the Clgr2 and Otg¡, Levelsln the egg yoJ.k. Eggs pro-

d.uceè aften sf.x monühs of feecttng the Ls¡c-fat d.t e8 sûLl"l"
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possessed consld.erable Otg¡e (5 - ?F't Ðd Ctgr3 (0.5 - Lftl "
It ruould. probably take a Long tLme on a Low-fat dlet before

the EFå status of the hen ¡uou]'d. be d.epleted. sufflolently
to sffecü nsr¡oal egg prsd.ucüloan

The conmon $g novo synthesls of fatty aold.s ln
the anlnal bocty 1s noü ahqays oonsüa¡rtn but Xs lnftruenced.

by the d.letaxy fat¡ the more fat Lnelud.ed. tn the d.letr ühe

slower l.s the rate of fatüy ao1d. syaüheels from non-fat

souroes ln the llver or ad.lpose tlssue (gf ff gg, el- 1958) "

Obvlouslyu cltetarT fatüy ac3.d.s tendl to tnhtbtt fat synthesls

3.n ühe cnrnal body; a negatLve feed. baok eonüroL cl"rcuf"t'

Tlrus, the role of d.LeÈary fatty aeld.s ln deternlntng yolk

and að1pose tLssue fat composlülon earurot be f.gnored.t

partlcularly rqhen a hLgh level of fat ls lneIud.ed ln the

rattron" The resuLts he¡reln Lnd.l,cate that the prlnary effect
of lngested. Ll,Bl.cl ln hens !Ías a nodj.f,loatlon of naJo¡r fatty
acld. conposltlon ln ad.lpose ülssue and. yolk fat (Ftgu¡e 1).

Alsop Èhere ls an apparent dlreot d.eposttlon of s@B€ ur1-

altered. d.:letary fatty aoLd.s ln both egg yolk e¡rd. adl.pose

üLssueu llbls ftnrtlng oorroborates the prevS.ous reports of

Crulokeha¡rk (1931¡), BeS.ser 61950a) s Fe!,genbaum and Ftsher

(tgSgt, Irllreeler * at* (L959) and Chen gL a1-* (rg6g) that egg

fat oonposlÈlon eould. be mod.Lfi.ed. by d.t eta^rry fat" The reason
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for the preferentlal Lneorporatlon of dletary faüfy acld.s

ln anLnal tlssue oould. be d.ue to ühe faet ühaü the ltpld

fracüLon ts more effl.elente energetlcally speaklngr ln
nalntalnlng and. lnereasf.ng the level of egg a¡ad. tlesue LlBld.s

thari llpogenesf.s f,rom other nutrlenten

The aotual aontrlbutlon sf d.letary fats to tlssue

fatty aold. composltlon varl.es consld.erabLy from one ÈLssue

to enothero from one ILpi.d. el"ass ts anotherr a¡rd. aLso on

physloLogLcal. eond.lülons of the ani.¡neL" In the oumenf

stud.y, when a htgh leveL of Clgs' was prov3.d.ed. [n the d.Lett

a htgher concentratlon of thls aold. i.n egg yolk or aðlpese

ttssue waa aceonBar¡Led by l.ow l.eveLe of CIgaI and C16:1"

Betser (1950a10 Hheeler $þ, els tL959) and. HorLf.ck anil osNetl,

(fpgA) observed. the same phenomenono Tlrts relatlonshlp ¡qas

aleo noted. by Mohrhauer and. Eo1¡¡an (tg63ù ln eBld.Ledynal

fat of rats. They theorl"zed. that the raüs welre atfe¡nBtf.ng

to rna.lntaln a nlnl"nal d.egree of üota1 r¡nsatu:ratlon of tlssue

fat. In ühe present stud.yr the above reLattonshf.p probably

lnd.leates the d.egree of, Lnhlblttron of llpogenesls by d,letary

fato llhe read.ll,y f"ncreastng level of CtU., obsenveð ln fhe

eurrent eËud.y nay be d.ue to å.ts relatlve stablLå,Ëy and. fhe

es,se wlth ¡chleh f.t ean be d.eBosltedl. ln the anlna]" bocly as

oonpared. lvLth other faüty aold.e' Thls fetüy aold.r not being

a preoursor of, saüurated. or monoenoLe fatty acLd.s¡ tend.s to
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replaoe tbc fatty aold.e of endlog€l¡oua orlgLn" Bottlno gg g¿¡,

(l965le uslng lsotope traeersr for¡nd. that feeùlng Ltnolenle

aol{ red.ueed. fatüy aold, syntheel.s üo Yery lo¡c leve}s a¡¡d

that Glgr' Ïres noÈ oonverted. üo other fetty aetd.e but tenêed

to !.ncrease ln the anlpaL body at the erpense of faüty aolðs

. of end.ogenous orl.gtn"

Depoeltton of ClgrS 1o yolk fet of eggs from hens

reoe!,v!.ng soybean o!.1 ¡cae lese efft eLent thsn was thet of

€l,gr2. Tlrte agrees vûlth d.ata presentetl lþy Fleher end'

Leve!.XXs ß9571 wL¡o a.Lso obee:eved, a low Level of Ctgr3

1n egg yo3.k. l[?re d.eBoslt!.on of, thtrs fatüy aeld Q"5fr1

was less In hene feè the rapaseed. o13.e 3.¡l eptte of the f,aof

that the retS.on contatned. L?"3ft of th!'e asld'' flheeler gS

e]¡, $959) obtal.neð etnller reeults w$¡en a d.3.ete eontal¡¡tne

301 X!.nseeè otL wae fed. (trrc faË oontalned 58úfi Glgr3)"

ftrey found. that only L3"5fr of the Ctgr3 entered. tnts the

egg yo1k" Ghen gg sI¡, $965'l ustng Lafr ltneeeil olL 158.9fr

Cfer3) sbüa!.ned. Lees therr LLft ot thle aetd. tn the @88'

A more eBeef.fLe stud.y ¡Eas eond,ucted. þy Mur€y anð Be3'ser

(1961) where graded. levele of pure Olg¡e and Gtrgr3 were fed'.

they fo¡¡nê &hat when an eqreal a¡qou¡ß€ of, d,leÛqxy CtrgrZ awl

GLgn3 wa.ê Eupplled to lrene, d.eposttlon of Gtgr3 1* yol.k toas

only about helf ee muoh Ee OLg¡A (t¿'06 snd.211.9 reel¡eeËlvel"ylu

Mn¡nty' ar¡d Relser (f96f) beLteved. thst theeo d.lfferenees ln
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preferentleL d.epoeLtf.on of Ct68Z lrere d.ue to metaboLlc el'-

teratlone of Ctgr3 (d.esatr¡raüi.one lnterconverslon, eüoo ).

Belser $95L) fe¿ non-ooÌlJugatecl tr!.enoLe aef.d. (frtHnoLenlc

or LlnoLenlo) to hens whtoh had. been feð a fat-free ratl,on

for 19 anö. 27 weekse end. four¡d. that the a¡nount of 01613 lt
neutral fat of yolk lnereased. lnltlally and. tben d.eoreaseð

rapld.].y to a very low leveI snd. evenüuaLtry d.lsanpeared'"

ThLs was acoo¡npa¡úed. by an lnerease 3,n polyunsaturated. aeld.s

havXng Ëwo to e[x double bsndsu Relser (1950) suggesteel

that the l.ow efffcleney of uülllzatlon of Clgr3 was d.ue to

tts rapld. oonversl"on to other fatty aeld.s but not preferentl.a]

oxLd.atlon, Mohrhauer and. Holman (1963b) observed. thet Cfgr3

eonpetes wlth Gtg, Z srú, Ctgrt Ln the formatlon of poly-

r¡nsatr¡,raüed. aetd.e" Ll.noLeni.a aetd. aote a8 a Bore favorable

eubstrate then elther Clgre or C16.1" The results of the

presenü study d.o noü support fhLs vle¡r slnee there was no

lnerease ln Ct6rZ ai the expense of Ctg:, obsenred. nor ¡sas

a¡r aeer¡mu1atlon of Bolyr¡nsatr¡rated. (eeoo4 etco ) fatty eef'd.s

d.eteoteè. It appea.rs that preferentlal oxld.atton was the

eause sf low LneorporatLon of Clg¡3 1o the egg fat"
lflre Lnfluenee of d.leüa¡y fatty aeld.s on fa&ty aetd.

oonposlülsn sf ad.Lpose tl.ssue was tsore pronouneed. Ûhan on

yolk fat, partt"cuJ.arly ln the case of C16;Z Ðd g1gl3'

Thus, 1t appears that ôÍ.etary te:tÈy aeld.s are more readtly
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d.eposlted. d.lreotIy ln d.eBot fat than ln yolk" SlnlLar re-

euLte lrere obtalned by osüwald, gþ aI. (1;g6z) who obsemed.

53ft ç13¿A ln raü adlpose ttssue ¡shen 101 safflower ol1 ¡ras

fecl for ühree weeks" Beare (fg6l+) reported. that when olls
btsh ln G16rZ were fed.r the csneentraülon of thls acLd 1n

ütesue varled. not on1y wlth d.i.etary 3-eve1, but al.so lrlth
Lts relatlve proportlon to other fatty acld.se end ühat rshen

the f,at tntake was hLgh enougb to rer¡d,er llpogenesls of

ll.ttl.e eonsequen@€e the level of elgn Z Ln tlssue tend.ed. üo

approach that of d.letary fato The present rEsults are ln
agFeement rrttb the above fÍ"ndlngs ln thet the G1g¡ 2 atr¡å'

Ctge3 vrere eas5.ly Í.neorporaüed. l.nto ad,f"pose tlssuec al"though

the d.eposltlsn of C16r3 Tras less ef,ff.elent ühas¡ Clg:Z.

The ê1ss!.nllarLtles Xn faüty aeLd. conposlflon of yolk and.

ad.LBose ttseue suggests eltrfferent path¡rays of fat eteBoei.fton

ln d.e¡nü and. egg f,afn

In the present tnvesttgatlon, the LeveLs of some

fatty aetrd's (c1go Gl6rLr stg ar¡d. etgrt) ¿n yol& or adj.pose

tlssue Ìûere higher ühan ttrat present l"n the d.leË (¡'tgure L)"

Ttr1e 5.nd.!.eaÈes the oeourrenee of llpogenests of f,atty ae3.d.s

from non-fat nutrlents otr a preferentlal d.eposltf.on of the

fatty aef.d. 5.n yolk and. ad.l"pose tf.ssue. It was also observed.

that the levels of monounsatr¡rated (Cf6¡l æd Otgrf ) aold.s

d.eereased. sl¡nulüasreously wå.th sn Lnerease å.n eLg¡Z &d
0tg¡3 as the experlment progressed. lnto the thlrd. perl.od."
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f'hle nay lnd.loate ühat the d.ecreaae Ln the Levels of mono-

unseturafed. fatty acld.s was d.ue to an tnhlbltlon of llpo-
genests and. an acconpanylng tncrease ln d.eposltlon of C16.2

and. G1gr3 of d.leta¡y orlgln. Slntla:c obsernatlons T{ere r¡ad.e

by Bottlno .e!, gI¿ (L965) ¡vho reported that ühere ¡ues l"tttle
or no synfhesls of fatty aeld.s ln rate fed. hlgtr leve1s of
fat a¡ril thls lnhlbltLon of enùogenous eynthesLs ¡vas red.uced.

w?ren rEûs recelved. lo¡e leveLs of fat" llhe reeults (Ffeure 1)

slso tndtrcate a poeslble relattonshtp between Clg12 *d
Clget f.nvolvlng Sg novo synthesS.s and. B€ilrtletpat3.on of dletary
fat ln fhe foroetlon sf tlesue fat Ln hens, Xnoreased. d.e-

posttlon of d.t.etary fat (nelnly Ctgre) was a@oolrBanl.ed. by a
d.eereaeed Eg noyq synÈheste (nostly Clgrl), Inereesed. LeveX

of C1g.Z ln boüh yoJ,k ar¡cl aêlpose ttssue vrtüh d.r¡ratlon of,

ratLon freaümenüs rÍas follorsed. by a relatlve deerease ln
etgrl eontento In ad.lpose ttrssr.le, refLeetlon sf nuch hi.gher

leveL of dletary Ctgo' was not merely aeeompanled by the

dlstlnat d.eerease of Clgr, aLonen but also a d.eerease fn
It appea¡s that pdrtl@5.patlon of d.letasyClBu 6t5 and Gl6¡1"

fat Ln ühe forne'tlon of egg yolke @v613 a¡rd edipose tlseue

¡ces relsted to the lnfl.uenee of Crg, Z on synthesS"s end. sub-

sequenË deposLülon of end.ogenous fatüy ao3.d.s" Its 1n-

htbttlon of Eg, novo synthesla was flrst lnd.loated. by the



84

d.ecrease of Ctt.t fo3.lowecl by C16, Ct6¡L ancl Cl.g, as the d.e-

gree of tnhtbtËlon by dleta¡y fat (CfAre) was further 3.n-

tenslfled.,

A hlsh l.eve1. "t QZZ'-L Qtg¡ ln ühe raülon resulted.

ln the ocourrelroe of a lon ]-evel of thls ae!.d. !.n the egg

yo1k (t"lfr't e and. ln adj.pose tlssue @fiI" sell, a¡rd, Eod.gson

$g6Z) found 6.O8ft QZ?rL tn ad.!.Bose tlseue of ohloks fed.

elght per eenü rapeseed. o11 (3L"5fi cZZrt) for elght ¡seekso

Beare (1961) reBorted. that E]ne êrrr, oontent of careass f,aü

1n fenal,e rats wes LLft after a dtet contal.ntw 20ft repeseed.

of.l, was fed., Mtlk faü from rats fed. rapeseed o11 esntataed.

Lífl of bhf,s aeld." ås a pereenËage of totaL fatty açf.d.sr the

IaÈter restúüs are hf.gher Ëhan the level found. f.n egg yo].k

Ln the present experLne¡rt. these d.tfferenoes InaY be only

qual!.tattve and. noü neoessery quantf,üat!.ve¡ or they nay be

attrtbuted. to d.l.fferenees ln fat netabolLsm bet¡ceen the t¡ro

specles" The extreuely Lo¡v level of ÇZZr;- ln ad.t pose ülssue

nay be d.ue to the lnltlal presenoe sf nnomeln fatËy aclðs

at Ëbe sta¡t of experlnent end,/ør the nsn-blosynthesls of

erueLe ael.d. ln eontrast to the esnülnuous synthestrs of eLL

bhe other fatty seld.s euch as CO6s CI6¡1E Clg ar¡d. GLgrL"

Elüher one or both of the above s¡oulcl t¡eve a d.llut$.ng eff,ecf

on eruof.c acld. oonoentretlon 1n tlssue" It f.e also poselble

t}rra,þ a preferentlal" eataboLlen (or LnÈereonverElsn) of
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QZZ.;. oocu¡red., wlrloh rqould red.uee the amor¡nt of thLs fatty
aeld. avatJ.abLe for d.eposl.tlon. It t"e doubtful thaË d.E-

preesed. feed. lnüake or poor absorpülon of Èhe d.letary fat
from ühe rapeeeed. olL ratlon was of lnportanoe ln the re-
su].tlng fatty aoLd. conposltton of tl.ssue" If these facüors

haè a ðtreeü effect, then EF.å levels Ln yoJ.k faË a¡rù ed.llÞse

Èlssue of hens feê rapeseed. of.l shouLd. elso have been re-
laftve1y 1o¡ço

StraLn d.lfferenoee ln f,eÈty aeld. eompostrtlon of
egg yolk Ltpld. heve been reported. by l{arlon ar¡d. &l¡rard.s

(fg6t*), Based. olr a stud.y of hens from f!.ve d.i.fferent stralns
fed. fhe same eonmereLal ratl.on, Shey found. that s0re3.¡¡ d.lf*
ferences exlsted. on3.y 1n ühe ease of Cl6¡Lu CIg, Clgnl d
eLgr2" E*lward.s (fg6tt) presenüed. d.aüa lndloettne that ühe

eontent of G1gr1, GLg, 0lgr' snd AZOrt+ ln yol.k d.lffered

s!.gff.f,1canfly qlnong stralns" He al-so for¡nd, thet c16, and.

C:.grt contenü of yoLk d.ld. not d.l.ffer anor¡g stral.ns buü

varled. d¡aeÈ1caLLy emong lnd.lvldr¡als wt thln a stral,n, Esw*

evêxe Ohen et åLc n965) for¡r¡d. that the fatty aet d. @oE-

Iros!.tlon of egg yolk exhlblteil by the t¡so d.lffenent breed.s

(s.C" l,llr!.te Leghorn and. Arkanas Sllver) af¿ not d.lffer
sLgnlfLeentl"y, Und.er the esr¡d.ltlons of the p¡resent süud.y',

straLn d.Lfferences tn fatty acld. oomposLü1on tn egg yolk

TÍere nsted. l.n the eaae of A¡5, Clg, Otg¡ Z üñ QZZ¿L'



86

Palnlülo aeld. and. Ctg., eontents were not elenl.floantly

affeeüecl by stratn d.lffetêrr@ese but rcere affecüed. by e

narked. stratn x ratlon lnüeraetlon rchlch uay have nasked.

any straLn dlffetenees wtüh respeet to theee ü¡co fatty aeå.d.sn

Süraln èlfferenees ln fatty eold. eonpoeifl.on of

egg yolk a¡rd. ad.Lpose tlssue were not always conslsüenf

(lable LOb - 17b) " *1"t va¡led. wlth type of Latty aeld. ln
the dlet and. etraln resu1ütne ln etratn x ratl,on lnteracülsn,

Faüty aetds suoh as 01g ancl G1go2 wh3"oh were elentflear¡tl"y

d.lfferent i.n egg yotrk of d.Lfferenù etraf.ns ¡rere not

stnt"Lar1y affeetedl ln the esse of ad.lpoee ttseueo Stratn

x reti.on å.nteract3.on ¡cas al"so not always the same between

d.lf,ferent locatlor¡s" For exampler a straln x raül.on ln-
üeraotl.on was noted. ln e16r1 content of aèl.Bose tlssuet

¡vlrlIe Ln egg yolk¡ straln x ratton LnteractS.sa was observed.

?rl.th respect to C15¡l æd CLg¡Z. lDheee LneonsLstaneles

tnrlleate thet the geaetLe factors affesÈi.ng fatty ael"d.

oon¡rcstrtlon ln egg fat and. aùlpose ülssue of hens are not

eísp1e Sn netr¡re. If, genetLee 1s Èhe faetor respoastbLe

for eontrol of fatty aetd. eomposlttono then thts reg¡¡leülon

1s prsbably of s polygene nstureu NoroaLlyr quentS"tatlve

lr¡herl8anoe le eonËrolIeè by severaL genesg aed bhelr

I¡otentlel. Lnfluenee on the fa8ty aeLð oompostülon of varl.ous

orgens vri.ûhln Èhe sane snimal ua¡r not always be the sslr€o



87

In an lnvesÈlgatlon of the plasna, llpld. content ln mlcet

Tamarnoto et a1.. (L963) for¡n¿ ühat the genetlc factors gevêrn-

lng the pl,aena llpld. concentratlon were poLygenlc a¡¡d had.

an over-a].l ad.d.ltlve behavlor. However, ruhether genefle

effeets on fatty aold. concentraüton ln egg yoLk enè ad!'poee

tLssue of hens are r¡nd.er a slmLlar conüroI to that of plasna

lf,pld. ln mloe Ls not cleatr" Fr¡rther lnvestlgatlon ls neeðed.

before a concLusLon san be dra¡snn

Lt üt].e dl,fference bet¡ceen Pe and th stralns (Uotfr

of the I{hlte Leghorn breed.s) ¡cas noted. ln the eument

stud.yo but both of these straLns d.Lffered. eonsld.erably from

the CI streLn" |Iht s lnd.lcates that dlfferences bet¡ceen

süralns ¡vt t?rln breed.s are Less Bronounced than varlat5.on be-

ü¡veen stralns from d.lfferent breed.s. If one accepts the

coneepto that Esny genes eontrol fatty acld. composltf.ont

then the l-ogleal exI¡lar¡atlon for the latter could. be that

varlatlon ln the sets of genes bet¡reen etratn of un¡eLaÈed.

orlgln are llke1y to be greater than those between stralns

wl.th sf.nllar orLg1n.

&l.wards (196¿+) noted. ôeflnlte patterns regard.lng

the fatty ac3.d. eomposltlon of egg Lf.pf.ês ¡slthtn a sfra3.nn

For X.nstanee, the North Carollns Bhod.e IsLand. Bed. egg llpld.

contalned. a slgË¡tfl.eanËLy htgher anount of Q2gE4 than sfher

breed.s ¡vhl.Ie Ctg:Z (netabolle preeursor of CZOrtì appeared. to
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be present ln the srnallest quantlüles Ln the breed.. Pt¡¡d.ue

Band.om Breed. Bhod.e Islanè Redt hed the hlghest quantlüy of

lhe euæent lnvesülgatlon show thaü ln ad.lpose

Sh straln possessed. the hLghest level sf both

CLgr' aIId lo¡vest quanttty of C1g es compared wLth other breed's"

Conmerolal

of C1632"

t!.ssue fhe

Straln I'thlte Leghorrrs had. the next hlghest quenflty

Q:-.B¿z

Peand. Ctg:3 and the Lowest ooneentratlon of G15, and C'grl"

straln had hlgh quantlül.es of CIg,l,, followed' by Çtg¡ Z üñ
C1gr3, whereas €L straln hact hlghest anount of e15 followed.

by Ctgs3 aTrd. CI_B¡A. ÀL1 these patterns i¡ere found. ¡utren hf"Sh

fat dLets were fed.u In the Low-fat ratlon, there veas hard.I.y

any varl.atlon enong stratns f.n fatty aeld. oonposl.tlon' ThLs

tnplLes that there were d.l,fferenees ln the ablllüy of hens

from d.Lfferent stralns to uttLlze dLeüary faËs. The Sh süraln

probably possesses ühe hl.ghesü level sf enzyme necessary for

lncorporatlon of dleta.ry Ctg:Z artè, Clgr, l"nto bocly tlssue a¡d.

the @ ry, synthesls of fat wae f.rürlblted to the J.argest ex-

tente resultlng f.n reLatf.vely Low Gt5 and. Ctgrt Levels. Pe

straln d.epoelted dletary Gtgr Z üLA CIg, j Lo bod.y tlssues re-

latlvely sJ.ow1y, but syntheslzed. the lergest anount of Clg,l.

el straln alss was unabLe to trneorporate large quant!.ttes of

Ctg¡ Z úd Gtgr, 3,nto tlssue, but syntheslzed. more C15 than arltr

other straln, It was also lnterestlng to note that fhe Sh

straLn whlob prod.uced. eggs wIüh the htghest eontent of G1.grZ
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was aLso for¡nd. to produce the largest eggs anong the three

süralns" Thls serres ae evld.eace to support the faef thaü

C1g, Z LE lnportant fsr prod.uclng large eggs and agrees wlth

work reported. by Jensen et elo (1958) ancl. Marlon and. Ed.rcard.s

(1-96t$) o Carew arrd. 8111 (19611) suggested. ühat an edequate

anor¡nt of Ctgsz nas requlred. for naxlur¡m effl.clency of energy

uÈtllzatlon r¡tren var!.ous fats were supplled. to chleks"

The lntens!.ty of reülon effects on young growlng

ova !Íere Lese apparent than tn matr¡¡e €gg ¡rolk" sturkle ft965)

reported. that ln a ne¡sly hatched. fenale ohl,oke fhe ovary nay

be seen as a snaLL 1rregular tlssue consLstlng of nunerotrs

ernal-l oveo Eeeh ovun eontai.ns a fenele gelm eeIl and. a snal.l

amor¡nt of yoLk" ås the fenele cht ck approaehes sexual naÈu-

rlty, the tnrnaüure ova beg!.ne growÍ.ng at a ra¡¡ld rateu Ïn

the chlcken, they reaeh neturlËy wlthtn 9 to 10 êays" Durtng

the growth perlod.g the yolk naterf.al" ls Laf.d d.own Xn eon-

oentrlo rlngs, Slnoe f,at eoupr5,ses 30^32ft of the total yo].k

weLght, lS Is ltkely that fatty acld.e 3,n yorrng ova (before

raBtd. erowth) TÍere r¡nd.er Breðoninatel,y strsng genetlo eontnol

and. were nosüly of enðogenorås orLgLn" The ebsenee of AZZrf

f.n young ova lnd.lea$es that alL the naJor fafty ac[ês were

ðepos3.ted. se]"eett"vely fro¡n adtpose tf.eeue Lnto ühe gpowtng

ova d.urlng the early growtng stage" As 1"üs rate of d.evel.op*

nent lnçreases (? - l1 d.ays pr1or to orn¡Latl,on) o d.evelopnen$
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of, ege; yolk mey be@oae m.ore d.epend.ent on lnereaseð partlol-
paff.on of d.leüa¡y fatty aelds" ås a eonsequenoe, levels of,

those actd.e ¡qï¡leh were orlglnally fron end.ogenous sour@e be-

cerne d.1luted, wÍth those of df.etary or1g1n. Thereforer the

fatty aet d Batüern of ova tends ts approaeb that of d.leta:ry

fat as fhe ova grows m@tre matu:ne,

Slnee etgs Z ñrA Ctgr3 Trere not supplLed. tn ühe

Lo¡q-fat dllet, thef.r oontent Ln ova, was about the sa!ûe as ln
nature €gg" Eo¡sever, fhe Ctgr' anô Ctgu, content of ova

fron hens fed. the hteb*fat ratlsns wae Less then ln nature

yo3.ks" ThLe l.nd.l"eatee that the younger ova were not Ln-

flueneed. as nuoh by Èhe dleta¡y fat as w@re naÈune yoJ.ks,

S€ratn êlfferenees 3.n content of Cr6, C1g, G:.gr, anå Cx

aEf"d,s oontenùs of gfowlng ove were obse:rved.o A deflnlte
patterr¡ was el"eo exhlblted by èlfferent stratne upon ê@Ír*

sulng va^rLous ratl"sns (faULa 19)" It ls lnterestt¡¡g üo

note that ühe patterns of Cr6¡2 ûd Gtgr, observed. ln ¿Lf-
ferenf straf.ns cJ.osel.y resembl.e that of acllpose tLssue

(Ftgures ¿+ and 5) " Thl-s suggeets that the fatty aeLd. oon-

posl.fS.on of growl"ng yoJ.ks ls eJ.osely related. to ad.lpose

tLssue durf.ng ear].y d.evelopnent" If thls eoneepü ls 1-og1-

ealo lt also provld.es for a possl.ble LdenûLflcatlon of the

Cæ aeld.. Slnee l{aehlln and Gorêon (L962) reportect that
hens have a large rese:lrre of C2g.4 å.ef.d.e and aLso through
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the teohnlque sf fracülo¡e¿tlon follo¡qed by chronatographle

a¡ra"1ysLs of fatty aclds ln ühls sfud.y, the occuruence of

CZO.4 has been shown, ühen lt ls pssslbJ.e thet at thls
süage of d.evelopment the Cx aeld. could. be C,O.U. whlch

enters ova d.urlng the early d.eveLopnenü perlod., As the

ova grow blggers tht s fatty ac1d. not belng obtalned. from

the d.Let ts dlLuted. by other d.letary fatüy aold.s" Csnee-

quentJ,yr lts eoneentratton ls too snal.L üo be d.eteoted. by

the ana]-yt1oal technlque used. for the analysls of nature

yo].k llpld." ,&lso, ln ova obtalned. from hens fed. rapeseed.

of.l, the re1atLve posltlon of the ex a¡¡d. AZZ''. peaks on

the chro¡natogram was d.!.fflcult to d.lfferentlate and. thus

the presenee of Ox Ln nature yolks from thls treatment was

d.lfflcuLt to d.elüernlne"

*U"lttg the fractlonatlon teehnlque èescrlbed by Vrles,

Bu Ð,, L963, tabty aeLd. esters eontalal-ng thls peah (aeid.)

were separatecl lnto flve fraotlons aecord.lng to ühe number

of d.sul¡Ie bond.s and. carbon ehaln lengüh" Subsequent Gas

Chroma,tographÍ.o analysf.s eho¡sed. that CZZ.L and CrOr4 were

preeent anct they emerged. at the sane posltLon on the no¡mal

Gas Ghronatogratrlh reünø
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.å¡r lnvestLgatlon ¡ras nad.e on ühe effects of stralns

ar¡d. breed.s and dlfferent sourees of fets on the fatty acld.

oompoeltlon of egg yolkr edlpose ülsEr¡e and S.nnsture @v€ùo

lfhe orlterLa ueed. for evaluatLon were the relatlve pereent-

ege @f fatËy acld.s |n elI ühese tlssues" Straln anè reflon

effects on effleLenoy of feed. utll,tzatlon and egg prod.uetlon

were also stud.Led., Und.er the eond,i"tlons and. LlnlËetlons of

thts stud.y, the felLo¡ctng eoneluslons were d.ranv¡n;

1, In general,e hens eat ts setLsfy thetr energy

requlrements" High energy reftone d.eoreaee

feed. eonsr¡¡aptton end t¡nprove feed. ef,flel.ency"

llhe relatLve d.ec¡rea,se ln feed. oonsumpülon was

ln proportton to the hlgher energy d.enslty of

the ratlon"

2o Feeðlng soybean o11 had. 11tüLe or no effect

on the total quantltles of egg proåueed.u Hens

fect lsw fet (low energy) antt soybean otl dteüe

prod.ueed. the sa¡ne anount of eg;E; per hen èay"

Eowevere more sgg6 were prod.ueed. from hens fed.

Ëhe Lo¡r-fat dlet but were sn811er 1n slze then

those fro¡¡ the soybeavr o11 d.LeÈ.

J" InelusLon of LLtfi tæpeseed. o11 !.n the ratf.on

d.eBrEssed feed. lnta.ke severelyo Feed. efflelensy,
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rete of egg prod.uetton es !{e11. es slze of

eggs and. yolks were d.rastloall,y red.ueed,n Thls

suggests that faetors oüher than reülon energy

1evel, pgË .9¡Ê, ererted. a¡r ad.verse effect on

theee paranetere ¡stren rapeseed. o11 ¡eas feè.

Straln end/or breed. ere elso lnBortanü l"n

attatnlng h!.Sh egg prod.uot!.on and. feecl uttIl-
zatlsn of Laylne hens' .ânong the ühree strelns
studled., Sh strallt rs&s the best ln feed. uttrlf-
zetf.on for egg prod.uetlon and. prod.uced. the

heavtest eggs" SÈraln CL had the poorest feed.

effS.eleney an¿ egg prod.uetf.on"

åge of h,ens (perlod.e) t¡a¿ a stgntf!.cant f.r¡-
fLuenee on feed. eonsunpülon and. utlllzatlono
egg prod.uetlsn and yolk welght. Feed. effletenoy

and,n rate and. quantity of egg prodr¡etlon d,e-

ereaeed. whlle egg and. yolk sl.zes lnereased.

wlth êBêo

Changes t n fatty ael"d. coroposlülon ln egg yolk

a¡¡d aðlpose ülssü.e were generally proportlsnaL

fo the respeet!.ve d.letary paÈterr¡eu Àl¡aoet

al1- of the fatty aetd.s f.n yoLk fet eyrd. ed.3.pose

tlssue respond. to ehsnges ln dtrctery fete, In
eomparlson wlth feed.f.ng tbe Lo¡ry-faÈ ratf.on¡

5u

60
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feedlng ratlons eontalnl.ng Ll+f, soybean o!.1 or

L$fi topeseed. o11 causeù narked. lnereaoea f.tl

elgr. enè CLgr3 sontent of flesues" tshe ln-
ereaaea Ln 01612 and Ctg¡3 lt these tlssues

were acsompânled. by sl¡nultsneoua d.eereaees Ln

Ctg:I and.r ln some oa,sea G15 or eI6;1"

Dletary fatty eof.d.er pa¡ËlouLarly GIgrZ ard.

Clgr3r were Eore read.!.ly ðepos3.tecl dlreefly ln
the adlf.psse tleeue than 3.n yolk or ovêe

DeposttÍon of ÇZZ'L was obsewed.. The level

found. ån yolk and. ad.lpoee tS.seue lncreased.

¡qlth d.uratÍ.on of, the experlment a¡td- Tras oen-

slstent].y hlgher Ln ad.ltr¡ose ül.ssl¡e than ln yolk

fat"
9" Egge anð ad.lpose tl,ssue resu].tlng from feed.tng

the trow-fat d.let possesged reLatLveLy hlgh

leveJ.s of C14r QL6n 0t6¡L enð Ctgrt v¡hlch

suggeets the preferentlaL 4g geæ. synthests

of these ao!.d.e frou non-faË preeuraorsø

L0, Ílhere were elgnlf,3.oa¡rt sfratn df.fferenees å.n

the oontenü of QL6t 01gr 6IgsZ, CIlgrl, @d

QZZrl ln egg yolks whlle etraLn d.Í.fferenees

ooeurred. ln C16r CLg¡Ir Glge3 
"tnè 

QZZ'¿ 1n
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edfpoee tlssue anð C15, Cl,g¡L, CIgr2 and Cx

1n ova. l8hese lnoonslstenelee among tlssues

suggesü ühat f,aetors eontrolllng the con-

posttlon of faü could. be of a polygene nsturen

l,l-" Verletlon ln fatty acld. composttlon beüween

etraLns Pe end. Sh were less pronounccd. thar¡

dl.ff,erences beüween Cl süratn end. Pe and. Sh,

lnd.leattng that Leee varlaËlon extste beùween

straLns of reLated. o:n!.gtn then between stratns

of d.tsttnctly dlfferent orlgln,
L2. StgnLfleant ratLon effeots securred. l.n al.l the

f,afÈy aeld.s t a lnneture ova, except Ln ühe

ease of an r¡ni.d.entf. t eð fatty aeLel (Cx),

Ho¡cevero the lnteneltf of ratlon effeeÈs sn

ov& wete less aBparent than i.n the nature egg

yoJ.k. Fatty asld.s ln ova apBeer to be d.e-

pos!.ted. seleetlveLy fron ad.trpose tlssue d.urtng

earl,y d.eve1opment" Eo¡sever¡ êE the ova groTr

blggere the fatüy actd. eouposttlon begtrns ts
bee¡ a reseublanoe to thaü of the dteËary fatu
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